Google 


This  is  a  digitaJ  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

ll  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enler  Ihe  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vmy  country  to  country.  Public  domain  books 
are  our  gateways  lo  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  niaiginalia  present  in  the  original  volume  will  appeal'  in  this  file  -  a  reminder  of  this  book's  long  journey  from  Ihe 
publisher  to  a  library  and  finally  lo  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  librai'ies  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  Lue  merely  Iheir  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  lo  keep  providing  this  resource,  we  have  takeD  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  aiftomated querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system;  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  laige  amount  of  text  is  helpful,  please  contact  us.  We  encourage  Ihe 
use  of  public  domain  materials  for  these  purposes  and  maybe  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  ll. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  thai  what  you  are  doing  is  legal.  Do  not  assume  Ihat  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  lo  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assutne  that  a  book's  appearance  in  Google  Book  Search  meatis  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  Ihe  world's  information  and  lo  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  tlirough  the  full  text  of  this  book  on  the  web 


at  lilitp  :/  /books  .  google  .com/ 


lU^^jBl 


\j/immm. 


]immme 


3R,H.C,Uo3L*:::LiH^li 


if 


-^     '/^. 


^.  y 


THE  .PRIKCIPLES 


<w 


PSYCHOLOGY, 


BT 


HERBERT  SPENCER. 


TOLL 


NEW  YORK : 

J>.     APPLETON    AND    COMPANY^ 

619   k  GBl   BSOADWAT. 

1873. 


A    SYSTEM 

or 

SYNTHETIC    PHILOSOPHY. 

VOL,  IV. 


* 


PRETACB  10  TRB  SXCOND  EIHTIOX. 


his  Pst/rhohgia  AngtaiM  Oontemporaine,  hoa  prosontttd  tlieia 
«11  in  R  nysUsrnfttio  form.  lu  Engliirul,  tlioy  Iiav«  oprt'wl 
Uiraugh  vorioua  cluuinela.  Among  tUo^i  I  uuif  more  <•.<)>(!- 
cially  name  TAa  Physiology  and  Pathohify  of  the  Mind,  by 
Dr.  Mandsloy,  tho  first  divUuia  of  wliich  work  U  pervaded 
by  thorn.  As  moat  of  Uioso  w!io  will  nsul  tlii«  Second 
Edition  of  IIm  PrindjiUt  of  Ptj/chatogy,  never  saw  the  First 
Bdition,  and  cannot  now  g«t  acoosa  to  it ;  and  as,  in  Parts 
in.  and  IV.,  they  will  meet  with  ideas  tliat  have  beou 
already  made,  in  tho  ways  indicated,  more  or  loHs  familiar 
to  tlinm ;  it  in  ut^idful  tliat  1  should  state  these  litcts  to 
prevent  misapprehensions. 

Pirt  v.,  which  closes  this  rolumo,  is  the  Part  referred  to 
in  tho  Rnal  parapraph  of  tho  Prpfnoo  to  tho  First  Edition, 
as  omitted  for  tho  rensona  givon.  In  dow  fulfilling  the  hnlf- 
promise  tliere  made,  CTentoally  to  add  it  to  the  rest,  I  have 
tho  satisfaction  of  feeling  that  during  tlio  fifteen  years  that 
haro  olapaod,  tho  hj'pothosis  set  forth  in  it  bos  assatacd  a 
much  higher  derolopmoot. 

Tbo  long  delays  in  the  issues  of  the  suooessive  porllcms  of 
this  work.  Lave  arisen  in  part  from  disturbances  of  hvaltli  that 
hane  from  time  to  time  compelled  mo  to  desist  from  work,  and 
m  part  from  the  contiiiuoiiB  attention  taken  in  arranging  ami 
Hupc^rin tending  a  systematic  oollctrtion  of  materials  fortliv  iViVi- 
eipla  of  Sociohffy,  prcsfinlly  to  be  oommcnced.  1  hare  reasoti 
'  to  hope  that  neither  of  tbeao  causes  will  operate  to  seriously  tn 
delaying  the  issue  of  the  numbers  which  are  to  compooe  tltu 
Moond  rolumo. 

LOKiXMi,  Jhwufcr,  16T1> 


PREFACE'. 


Thb  four  jmjU  of  whicli  tbi»  work  consists,*  Uiougb  intimately 
relat«d  to  each  olbcr  ua  diOvrcn;.  views  of  tho  aamo  great 
Bggreg«t«  of  phuooincua,  are  yet,  iii  tho  main,  Hererally  in< 
dependent  and  coniplvto  iu  thomsolvcs.  The  particular 
serial  arrangement  in  wliich  they  should  bo  presented,  ha» 
oonsoquontly  been  in  great  measure  a  qnestiou  of  gcueml 
expcdivncjj  nnil  whil«  tho  order  I  haro  chosfiti  is  one 
which  itoeus,  on  the  whole,  Uie  mo«t  adyuntngeona,  it  in 
not  one  which  all  readers  are  bound  to  follow.  A  brief 
oharacterizatiott  of  onch  part,  will  enttblo  cvvry  ono  to  de- 
cide for  hiins<!ir  which  ho  nuty  best  commence  witli.t 

The  General  Analyiiis  (of  which  the  essential  portion  was 
originally  publisht-d  in  tho  Wcttmintier  lievicie  for  Octobor, 
1853,  under  Uio  tiUo  of  "  I'lio  Universal  F«:ttulatu,"  and  re- 
appears hero  witli  additional  argumonta  and  explanations) 
is  an  inquiry  ooncerainji  the  biutis  of  our  intoUigimoe.  Its 
object  is  to  ascortoia  the  fuudamoutal  peculiarity  of  all 
modes  of  coasctousness  conEtituting  knowlcdgo  proper — 
kiwwlodgo  of  tho  Itighc-ft  validity. 

The  Special  Analysis  has  for  its  aim,  to  reaolvo  each 
speciea  of  cognition  into  its  components.  Commencing  with 
tlio  most  tnrotvud  oncn,  it  leckii  by  successive  docouiposi- 

*  Tbo  BOinbtr  of  )>*rU  u  now  greatly  uiDm<«I  i   UlU  roluaio  ««iiUiiw 
Arc,  Hul  til*  (ocond  toIiudc  will  conUin  Urn, 
t  Tb«  order  hM  now  bmi  yrhoUx  ohsngod  t  th«  tio  f*rtA  iimwtf'iT'n^'j 
I  ewaiag  Snt,  boiog  releg^tol  to  tlio  Mtcoad  vuHnw. 


tiona  to  redace  cognitioas  of  every  order  to  tiiose  of  the 
simplest  kind ;  and  so,  fiaally  to  make  Apparent  tho  cum- 
mon  natiiro  of  nil  tliouj^ht,  uud  diacloso  its  ultimate  coa- 
HtituentB. 

While  these  nDalytical  parts  dpal  with  the  phrnoinonft  of 
intclligont'c  stihjtwtiri'ly,  find,  bs  iv  necessary  csoiiiinijucncp, 
are  confined  to  human  intelligence;  the  synthetical  parts 
deal  with  the  phenomena  of  intelligence  ohjectivoly,  and  bo 
include  not  human  intelligciico  only,  but  lutelligCDOi?  nmlor 
every  form. 

The  General  Synthesis,  setting  ont  with  an  abstract  state- 
ment of  the  ri.'latton  subsiiiting  between  every  living  organ- 
ism and  the  external  world,  and  arguing  tliat  all  vital 
actious  whatever,  mental  and  bodily,  must  be  exproasible 
in  terms  of  this  relation ;  proceeds  to  formulate,  in  such 
tArms,  the  Kuccessivo  phaaea  of  progressing  Life,  considered 
apart  from  oar  conventional  classifications  of  them.* 

And  the  Special  Sjnithesis,  after  exhibitiug  that  gnulual 
difforoatiation  of  the  psychical  fruia  the  physical  life  which 
ivccompanies  the  evolution  of  Life  ia  general,  goea  on  to  de- 
velop, in  its  application  to  psychical  life  in  ptirticithu-,  tlui 
dootiino  which  tho  previous  pari  seta  forUi ;  describing  the 
nature  and  genesis  of  the  different  modes  of  Intelligence,  in 
tcmu  of  the  relation  which  obtains  between  innor  and  outer 
phenomena. 

As  may  bo  snpposed,  the  analytical  divisions  are  mnoh 
less  rfadablu  than  the  synthetical  ones.  Hence,  whilo  all 
who  are  accustomed  to  studies  of  an  abstract  character  are 
recommended  to  follow  the  order  in  which  the  part«  st-and, 
as  bt'ing  that  moitt  conducive  to  a  clear  understanding  of 
the  system  in  its  ensemble ;  those  who  are  unfamiliar  with 
mental  philosophy  may,  perhaps,  more  advantngeoiwly  begin 
with  IWU  lU.  and  IV. :  returaing  to  Parts  I.  and  XI. 
should  they  feel  sufficiently  interested  to  do  so. 

*  A  pottioa  vi  tk*  i'lul  tiiut  dcacrjlxJ,  i*  sow  cnbodiol  b  VAe  Priiieiplf 
of  Biotogjf. 
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BM[p«ctuig  Um  Qxecotion  of  the  work,  I  may  «&j  th&t  in 
■andry  ways  it  falls  macli  ihort  of  my  wisbos.  Thoro  arc 
placoB  in  which  Iho  nrgumciit  is  iiicomp1cU.>Iy  carried  cnit ; 
pliicm  in  which, from  inadcqnate  explanation,  there  is  an  appa-  , 
rent  incongmity  botwcon  tho  atAtoments  thcro  made  and  thoM 
mad«  vlscwkerc;  and  there  aT«,  I  (imt,  ptoceit  where  the 
rurin  of  expression  ia  not  so  precdse  as  it  shoold  be.  Add  to 
which,  that  in  treating  ondor  eoT»ral  separate  aspects  a 
subject  so  exteattivc,  I  haro  porluips  oircd  in  ntteinpting 
too  much ;  and  hare  so  devoted  ueicber  thought  eoougll , 
nor  space  enough  to  any  one  of  the  seToial  aspects  under  ] 
which  the  subject  is  preaented. 

While,  howerer,  I  am  conscious  that  the  work  contMns  | 
many  more  impcrfoctions  than  it  would  have  done  had  its 
BOOpe  been  more  limited  and  ita  elaboration  longer,  I  would 
excuse  the  issoo  of  it  in  its  proscnt  form  on  several  grounds : 
portly  on  the  ground  that  it  It  almost  uitclcss  to  wait  until  ^ 
any  organized  body  of  tboaght  has  reached  its  full  dovclop- 
ment,  which  it  nvvcr  doos  in  the  courso  of  a  Kinglo  lifo ; 
portly  on  the  ground  that  it  ia  next  to  impossible  for  tho 
writer  of  a  work  like  this,  to  dispcusu  with  tho  aid  of 
candid  niticism ;  but  chiefly  on  the  ground  that  the  general 
tntha  enunciated,  being,  as  I  believe,  both  now  and  im- 
portant, it  soomod  to  me  nndcsirablo  to  delay  their  publica- 
tion with  tho  view  of  by  and  by  pniseuting  them  in  a  more 
finished  gniae. 

For  the  somewhat  abrupt  termination  of  tho  work,  my 
apology  must  be,  that  disturbed  Iiealth  has  obliged  mo  to 
ik«ist  from  writing  a  "  Summary  and  Conclusion,"  in  which 
I  purposed  to  briug  the  several  linos  of  argument  to  a 
focus.  I  greatly  regret  this ;  not  only  because  tho  harmony 
that  may  bo  shown  to  sub-siat  between  tho  doctrines  elabor- 
ated in  the  respective  divisions,  is  a  strong  confirmation 
of  their  truth;  but  because,  in  tho  absence  of  oxplauatiou, 
wme  mistindentaodiDg  may  arise  concerning  tlie  imflica- 


«  FUUOIi- 

tions — ontologies    aod    other — which'  many    will    ttubk 
manifesti  * 

It  maybe  well  further  to  say  that,  originally,  I  had  in- 
tended- to  add  a  fifth  (UTieum,  which  shonld  inclads  8iudi7 
dednctions  and  BpecnlatiDnB  that  could  not  properly  be  em- 
bodied in  the  other -diTisions;  Bat  before  being  compelled 
to  do  eo,  I  had  i  dedded/  that  as  this  fifth  division  was  not 
strictly  BeoessBiy ;  and  as  certain  of  the  snggestions 
contained  in  it  might  prejadice  some  against  Hie' doctrines 
developed  in  the  others  }'  it'  woold  be  better  to  withhold  i^- 
at  any  rate  for  the  present.    ' 


JnU/,  1855. 


CONTENTS  OF  VOL.  L 


PART  t.— THE  DATA  OP  PSTOHOLOaT. 

CHAP.  nOK 

I. — TBI   NEBTODS    BTffnH              ...                   ...                  ...  3 

II. — THK   BTBDCTUSK  OF  TSX  MBBV0U8  BTBTBH              ...  15 

III. — THB  ruircTiOKa  or  thk  NEBTons  ststkk           ...  46 

IV. — THK  CONDITIO»B   KBaSNTIAL   TO   HBKTOUa   ACTION...  68 

V. — KBBVOUS  STnCUIiATIOir  AHD   HIBTOUS   DIBCHABOI...  79 

TI. — XSTHO-FHraiOLOOT                     ...                   ...                   ...  97 

711. THE    SCOPE   OF   PSTOHOlOaT  . . .                   ...                  ...  129 


PART  II.— THE  INDUCTIONS  OF  PSYCHOLOGY. 

1, — THE   8UBBTAHCI    OF   MIKD      ...  ...  ...  145 

n. — THB   COMFOBinOH    Of   KIND...  ...  ...  163 

in. — THE   BELATTTTTT  OF  FEELINOS  ...  ...  193 

IT. — THH    BELATmrr  or   BILA.TIONB    BBTWBEy  rEELIMOB  210 

V. THK   BEVIV ABILITY   OF   FKKLIN08  ,,.  ...  228 

TI. — THB   EBTITABII-ITT   Or     BELATIONB    ItETWBEN    FBBL- 

DTGS...  ...  ...  ...  ...  240 

TD. — THE  ABSOCIABILITI   OF   FEELHiaS  ...  ...  259 

Till. — THE  ASBOCIASILITT   Or   BEUTIONB   BETWEEN  FBBL- 

isaa...  ...  ...  ...  ...  259 

IX. — PLEA8DBES  AKD   PAIM3  ...  ...  ...  272 


PAST  m.— QENERAL  SYNTHESIS. 

I. — LIFE  AND   MIKD   AS  COBBBBPONDIMCE   ...  ...  291 

II. — THE  OOEBIBPONSEHCE  AB  DIRECT  AMD  H01I00EKEOU3  295 
III. — THE     COBBEBPONDENCE     AS     DIEBCT     BDT     HETEBO- 

aEMEOUB  ...  ...  ...  ...  300 

IT. — THB   COBBBSPOKDENCE  AS    EXTENDIKQ    IK    BPA£K  ...  SQl 


OOSTOTS. 

CHAP. 

V. — THE   CORBKRFOKDKKi'B    A8   IXTKNDlNa    IN   TtXB     ... 
•n. — TBK  COBKBSPONDXNCK  AS  tKCBXAEmO  IN  Sl'SCIALm 
TU.' — TBB     COBKESFONDEKCK     AB     IKCREAaiNO     IN     OKSK- 
RALlTlt 
Tin. — THt     OORIIK.lrO!<ns:NCE     AS     INCRBASlSa     IS     COM* 
P1.KX1TT 
fX. — TDK   CO-OSDINATIOM   OP   COKBESF0NDEKCE8 
X. — THI   IHTKORATtOH   OF  CORKESPUMDlUICeS 
XI.^-THie  COBRBSPONbEKCia    IS    TITEIR   TOTALTTT 

PART  rV.—SPECIAL  SYNTHESIS. 

I. — THE   NATDSS  07   INTELLIGEXCB 
n. — TCI    LAW  OF   INTELUOISC*.., 
ni. — THE   GROWTH   Of   INTELUOKMCI 
IV. — RBFLEX   ACTIOK 
r, — INSTINCT 
Tl. — MMOBY 
TO. — BIASOS... 

Tui. — nis  rxELiMoa 

IX. — THE  WILL 

PART  v.— PHYSICAL  SYNTHESIS. 

I. — A    rURTlIER   INTKBrXFTATIOK   KIBOID  ... 
II. — THE   OEMEStS  O?   NBRTEB        ... 
lU. — niE   OENESIS  O?  eiMPLK   NEBTOOS   BISTKITS 
IT. — TUR   0EMK8IS  OF   C0HI«UN1>   KeRTOOS   SrSTUIB    ... 
V. — THK     aXNESIS      OF      DOCBLT-COMPODND      KERT0V8 

8T8TE1IS 
TI. — ^FCNCTIONS   AB    BELATED   TO   THESE   KTKCCTtTSKS  ... 
TU. — PSTCUICAL   LAWS   AB   THCS    INTERriCETED 
mi. — KVIPEVCS    FROU    NORMAL   TASUTIOKB  ... 
IX. — BVIDEXCE   FUUH    ABHOBHAL   TABUTtOXB 
X. — KltSULTS 


320 
329 

342 

350 
370 
377 
385 


395 
407 
418 
427 
432 
441 
453 
472 
495 


507 
511 
521 
532 

&t2 

559 
577 
585 
601 
614 


APPENDIX. 

THt  ACnOKS  OF  AltZSTBETICa  AStD  HABCOIICS 


...     029 


PART  I. 

THE  DATA  OF  PSYCHOLOGY. 


I 


CHAPTKR  I. 


THE  KERT0D8  STBTEH. 


^  1.  IHe  lowest  animal  and  the  liighest  ftnininl  prescat  no 
cootnst  more  striking  ikaa  that  between  tlio  snail  8cir>mo> 
bilitjr  of  tho  ono  and  the  great  self-mobility  of  the  otlior.  A 
mooad  pusing,  apparently  with  e^ime  rapidity,  across  tho 
fluid  of  itib  microscope,  really  advances  with  cxtromo  alow- 
neas :  its  Telocity,  onttxaggerated  by  combined  lenses, 
being  ahont  that  of  tha  minute-hand  of  a  watch.  Tho  parts 
of  a  distnrhcd  soa-aoemone  draw  thcnuclrrs  together  with 
a  npced  which,  thongh  immc&Muly  greater  than  that  of  a 
monad  throDgh  tlie  watt^r,  is  insignilicaDt  as  measured  by  tho 
speed  of  most  terrestrial  and  aerial  creatures.  Comparing 
the  movements  of  Protoioa,  or  of  Zoo^kt/tes,  with  those  of] 
Birds  that  koep  paco  with  railway  trains  or  those  Mammalsj 
that  gallopa  mile  in  a  minute,  their  locomotive  powers  seem 
vcaroi-ly  appreciable.  Masses  being  euppogtid  equal,  tho 
quantity  of  motion  generated  in  tfao  Inst  caiw  approaches  » 
million  times  that  gcucrated  in  the  first. 

Contrasts  of  this  kind  exist  within  each  groat  division  of 
tho  animal  kingdom,  as  well  as  in  tho  animal  kingdooj 
taken  as  a  whole.  Tho  sub-kingdom  AnnuJosa  shows  as  an. 
immen^o  diSi-rcnco  between  the  slow  crawling  of  worms 
and  quick  Qight  of  insects.  Among  Mollusks  tho  slnggtsh- 
Bcaa  of  the  Tumaita  is  tio  Iom  marked  than  the  activity  of 
tlie    Cephalopoda.    And  between    tho  iufcnot  OT  v^USt- 


TITB  PATA  OF  rSTCHOlOOT. 

breathing  Vcrtcbrata  nnd  superior  or  wr-fereatliing  Vertf 
hrata,  there  is  an  cqiiiilly  conapicuoua  nnlilceiiess  in  oncrgy 
of  movement, 

Tliis  self-mobility  which  by  ita  greater  amonnt  generally 
diRtingiiishes  higher  nnimala  from  lower,  an3,  inde(»],  enters 
largely  into  our  conceptions  of  higher  and  lower,  is  displayed 
in  several  ways.  Wo  soe  it  in  tho  chiingcs  of  attitude  that 
are  made  without  moving  the  body  from  placo  to  place. 
Wo  800  it  in  the  transference  of  the  body  as  a  whole 
through  space :  cooaidering  this  transference  apart  &oni 
external  resistances  overcome.  And  we  see  it  in  the  over- 
coming of  resistances — ^both  thoso  of  media  and  Uioso 
duo  to  gmvity.  All  these,  however,  are  manifestations  of 
one  ability — tho  ability  to  generate  a  force  which  cither 
show.s  itself  as  momentum  or  would  generate  momentum 
but  for  A  counterbalancing  force.  And  it  is  in  this  general 
form  that  we  are  hero  concerned  with  this  ability.  We  havo 
to  contemplate  the  inferior  aiiiiniils  us  being  generators  of 
very  amiall  quantities  of  actual  or  potential  motion,  and  the 
higher  animals  as  being  generators  of  relativoly-immenso 
quantities  of  actual  or  potential  motion. 

^  2.  With  what  internal  dilTorenccB  aro  those  diCferencos 
of  external  manifestation  connected  ?  No  doubt  with 
Kcvcral.  An  active  organism  contains  various  appliances 
no  one  of  which  can  be  spared  without  greatly  diminishing, 
or  quite  destroying,  its  activity. 

If  the  alimentary  system  bo  incapacitated,  there  must  pre- 
sently result,  a  docrcttscd  power  of  gencmting  motion,  from 
lack  of  the  materials  wbettce  motion  is  obtained ;  and  henco 
the  fact,  conspicnona  throughout  the  animal  kingdom,  that 
along  with  much  locomotive  activity  there  goes  a  developed 
apparatus  for  taking  up  nutriment.  It  is  manifest,  too, 
that  there  cannot  be  great  self-mobility  unless  the  absorbed 
materials  arc  efBciently  distributed  1o  the  or^ns  which 
tnuufono  iDseneiblc  motion  into  sensible  motion;  and  thus 
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it  happens  Uiat  aa  we  ascead  from  creatnres  wlucb  moru 
little  to  creatures  which  moTe  mucli,  we  meet  with  »  more 
and  more  cvolTcd  rascnl&r  Bfstem.  Similarly  with  the 
orgmas  for  scpanitiiig  from  the  blood  the  iiabsta)ic«s  thab 
have  yidldcd  up  their  cont4tiDcd  motion.  If  the  blood  be- 
comes choked  with  iu«ri  matter,  there  necessarily  rceulbs  a 
deo-easod  geneeia  of  motion ;  and  therefore,  as  wo  soo  on 
comparing  inactive  with  active  animals,  the  cxflltatioa  of 
•otivity  is  occompAniod  by  the  development  of  dtfporating 
Itracture*.  Still  cl«ircr  is  it  that  the  prodnction  of  much 
motion,  and  the  resistance  to  thotro  forces  which  antagonize 
motion,  imply  parta  capable  of  bearing  great  strains — 
masses  of  dense  ttssae  such  as  in  vertebrate  animala  form 
bonca,  and  io  invertebrate  animals  form  dermal  frame- 
workx ;  and,  accordingly,  as  we  ascend  from  creatures  that 
are  inert  to  creatures  that  are  vivncioua,  wo  advance  from 
weak  to  strong  ftlceletonm,  int«rnal  or  external.  Above  all 
is  is  self-evident  that  along  with  locomotive  activity  there 
most  cxixt  those  oontrsctito  organs  which  are  tlw  imme- 
diate movcn  of  the  limbs  and  convcquontly  of  the  body  ; 
and  hence  the  direct  connection  between  absence  of  muii- 
cnlar  fibres  and  cxtrctncly-ffuiall  aelf-mobility,  and  the  direct 
connection  between  development  of  the  muscles  and  much 
self-mobility — connections  so  direct  aa  to  make  it  at  Gmt 
sight  soom  that  the  genesis  of  motion  rories  as  the  mus- 
euhir  doTolopmcnt. 

Hemotely  dependent,  however,  as  the  gmoi-is  of  motion 
is  on  digestive,  va»ciikr,  respiratory,  and  other  .itructons ; 
and  immediately  dependent  as  it  is  on  contractile  stmc- 
tures;  its  most  important  dependence  remains  to  bo  named. 
For  all  of  these  appliances  taken  together  can  do  nothing 
of  themselves.  I'hu  mnscles  ore  but  instmments,  which 
remain  passive  until  their  power  is  evoked  by  the  slructure 
which  ustis  tbcm ;  and  the  quantity  of  motion  they  then 
give  out  varies  according  to  the  demand  made  by  this 
exciting  and  eoatroUing  structure.      In  otbcT  VOT<\&)  ^^ 


• 
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initintor  or  primary  generator  of  motion  is  tlie  ICervon* 
Bystom.  Where  thorp  ia  extremely  littlo  power  of  general 
ing  motion,  as  among  the  Froloioa  and  thu  inferior  Ccelen- 
terala,  there  is  no  nervous  system.  "Where  activity  bcgina 
Xfi  show  itself  a  nervons  systi'oi  begins  to  bo  Msiblo.  AnJ 
where  tho  power  of  self-movement  is  great,  the  nen-oHs 
system  is  coroparativety  well  developed.  Tboagh  the  mua- 
euliir  system  also  becomes  larger  and  better  organized ;  yet 
the  quantity  of  motion  produced  is  fundamentally  related  to 
the  degree  of  nervous  de\x-lopment.  Kot,  indeed,  that  tt  is 
so  related  with  anything  like  uniformity:  this  we  fihall 
presently  sec  tliat  it  ettDDot  bo.  But  it  is  so  related  moro 
uniformly  than  in  any  other  way.  A  few  typical  contrasts 
will  show  this. 

}  8.  Tho  absoncu  of  mousurcments  renders  detailed  com- 
parison  among  the  various  chisscs  of  Mollvsca  unsatisfactory. 
On  putting  side  by  side  the  extreme  terms,  howercr,  wo 
find  an  unquestionable  difference  in  the  proportion  between 
tho  nervous  system  and  the  rest  of  the  body.  The  sedentniy 
Ascidiiuts,  which  do  littlo  in  the  way  of  moving  beyond 
occasionally  contracting  thomselvcH,  severally  possess  only 
a  tcingle  smalt  ganglion  with  iLs  fibres ;  but  Ci^halopoda  of 
the  dibranchiate  order,  which  are  active  crentun.-s  that  dart 
through  the  water  fast  enough  to  catch  fish,  contain  nuutscs 
of  nervc-tissuo  that  boor  much  larger  ratioa  to  their  total 
masses. 

It  is  with  nnnnloi<c  animalit  us  with  molluj<cous  animals — 
we  Iiavo  no  definite  estimates  of  tho  sizes  of  their  nervous 
s}-iitems;  and  hence  can  bring  in  endeuce  only  the  markrnl 
differences.  As  before,  tho  extreme  forms  supply  these. 
The  sluggish  annuloid  typos,  wlion  contrasted  with  the 
energetic  kinds  of /Ifinufo^d,  present  decided  deficiencies  of 
nerve*«ab3tancc ;  and  even  between  such  less-remote  orders 
as  the  tubicolous  Annelids,  leading  stationary  lives,  and  tlio 
ABcapoHoiia   Crustaceans^  leading  active  Uves,  a  kindred 
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6iS£cTf^fO  mnj  he  wtfcly  nsMTted.  Tlicre  are  Also,  in  some 
annuloso  Ivpea  eontraitUt  between  tlie  nervous  system  in  (lio 
inactiye  and  active  otages  of  the  same  individual.  Tin?  fei-lily- 
moving  caterpillar  baa  bnt  a  snmll  nervous  eystcm;  tlto 
lnitt#rfly,  with  tta  power  of  vigorons  fitght,  has  ft  relatively 
Inrgft  otip;  and  during  the  iiit«nn«<liato  pupa^atate,  in 
wbicli  th«  or^;nniKalion  is  being  adapted  to  this  more  vira- 
cious  Ufe,a  rapid  growth  of  the  nervous  system  may  bo  tmcfd. 
It  ia  in  the  VerUbrala,  however,  that  the  most  striking 
evidence  mccte  ns.  According  to  Leuret,  the  average  ratio 
of  the  brain  to  the  body  is — in  lii-hps,  I  to  &,668 ;  in  rep- 
tilea,  1  to  1,321  ;  in  binis,  1  to  212 ;  and  in  mammals,  I  to 
180.  Kow  thougli  these  can  be  but  rude  approximations, 
einco  there  are  great  differences  within  each  class,  and  nineo 
thu  ratio  of  the  brain  to  the  body  ia  not  tlto  ratio  of  tlie  , 
whole  nervooa  ^ratcm  to  the  body;  yet  the  relations  theyl 
indicate  arc  substantially  trao.  Were  the  weight  of  the 
spinal  cord  and  the  nerves  added  to  that  of  the  Ijrain  iii 
each  case,  the  strengths  of  the  contrasts  would  be  consider- 
ably diminiahed ;  but  the  contrasts  would  still  bo  strong. 
And  with  them  there  go  the  strong  oontraats  between  tlio 
activities  in  the  respective  claasus— the  Fishes  that  swim  in 
a  medium  of  their  own  specific  gravity ;  the  BeptihM  of 
whidi  the  higl»er  have  to  support  tlio  wcightjii  of  tlieir 
bodiM  as  tlioy  move  about  over  the  land,  but  cannot  do 
this  for  long  together;  the  Birds  and  Mammals  that  are  iu 
constant  locomotion,  often  at  high  velocities.  Here, 

too,  the  alleged  connection  is  rendered  the  clearfr  by  the 
approximate  naiformity  of  the  rctalivo  amount  of  masclo. 
The  weight  of  moeclo  in  a  fish  forms  aomethiug  liko  «a 
large  a  part  of  the  total  weight  as  it  does  in  a  reptile — 
perhaps  a  larger  part ;  and  a  reptile  is  scarcely  if  at  all 
inferior  to  a  bird  or  a  mammal  in  the  proportion  of  contrac- 
tile tissne  it  possesses.  Ilenco  it  becomes  manifest  that 
indispensable  as  is  contractile  tissue  to  the  genesis  of 
motioDj  Jt«  qaaatity  does  not  determine  t\vo  c^VKQ^iVl  o*^ 
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motion  generated.  Wliereoa,  Botwitlnttandiug  tlie  mimy 
complicating  circumstances,  a  general  relation  between 
quantity  of  nerve  and  quantity  of  motion  is  traceable. 

Tliero  are  special  cases  which  illustrate  tliia  relation.  I 
rany  namo  one — the  case  of  tho  Porpoise.  A  Porpoiae*n 
Ijrain  exceeds  greatly  in  size  Uio  bmias  of  other  Mammals 
titnt  have  bodies  commensurate  with  its  oira,  oxoopt 
that  of  Man  and,  perhaps,  that  of  the  GorilU.  Such  a 
stmctnre  in  a  crcaturo  leading  eo  simple  a  life,  is  a  aoriouii 
diGBcolty  in  the  way  of  current  interpretations ;  but  is  qoito 
ia  harmony  with  the  interpretation  here  girea.  PorpotseB 
accompanying  a  Kteain^veeutel,  gambolling  and  malciog  ex- 
cursiom  oo  either  aide  without  apparent  eSbrt,  prove,  by 
kix^jiing  up  so  high  a  vt'Iocity  through  so  dense  a  medium, 
tliat  their  motor  energies  aro  enormous. 

§  4.  A  closer  exuninatiou  of  the  ttct»  soon  rOveals  the 
insuBiciency  of  the  foregoing  genoralizatbn.  Deep  aa  is 
tho  connection  between  nervous  development  and  locomotive 
activity,  furtlier  comparisons  show  that  it  is  complicatod 
witJi  some  other  cuuDi>ctioa  scarcely  Ices  radical.  If,  other 
things  being  equal,  tho  quantity  of  motion  generated 
varied  directly  aa  the  quantity  of  nerv«-tia«ae,  tlien,  in 
eroittnrcs  constitutionally  alike  or  but  little  dissimilar,  u 
tolcmbly  constant  ratio  would  exist  between  tho  mass  of 
the  nervous  system  and  the  mass  of  tho  body  ;  supposing 
the  body,  whuthcr  largo  or  email,  to  bo  carried  from  place 
to  place  with  equal  velocity,     'llie  ratio  is  £ar  Irom  couKtant 

hoWCTlT. 

A  horse  gallops  mocli  &ster  than  a  man  mns;  and  a 
Iiotvo  in  ordinary  work  daily  moves  his  body  through  a 
ip«oe  greater  than  that  through  which  a  man  mores  his  body, 
or  greater  than  that  transposition  of  his  body  which  a  mitn'a 
daily  labour  is  equivalent  to.  Hence  wore  there  a  simple 
rt'liitien  between  amount  of  nerve-tissue  and  amount  of  mo- 
tion ovolved,  a  horso,  which  weighs  some  seven  times  as  much 
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MS  a  nuuij  ehotild  havo  a  ncrrotis  system  at  least  seron  times 
lu  heavy.  Instead  of  tliiit  H  ha.')  a  lighter  nen'oaa  system.  ltd 
bnin  weighs  but  ohd  pound  aeren  ounces;  and  were  its  spiofll 
cord  added,  the  total  weight  would  probably  not  exceed  two 
poandt.  But  a  man's  brain  and  tcpinnl  cord  weigh  between 
three  and  foar  poundii.  Thnu  tbo  horse's  cercbrD>spiiial 
axis  is  bat  one-tenth  of  what  it  ahould  be,  were  this  relation 
the  only  one.  Still  clearer  is  the  proor  that  there 

b  Mnw  other  relation,  when  we  avoid  modifying  c-nnses,  by 
comparing  animals  of  the  same  gcnns,  or  Bp<.>m<M,  but  of 
difTcrCDt  sises.  The  varieties  of  dogs  supply  good  illustnt- 
tiens.  A  ucwfoundlund  and  a  spaniel  are  alike  in  organixO' 
tion,  food,  temperature,  respimtion,  itc. ;  and  tltey  are 
approximately  alike  in  their  powers  of  locomotion :  Uio 
adrnntage  being  on  the  side  of  the  larger  of  the  two. 
Were  genoiia  of  motion  measured  by  quantity  of  nerre- 
tissae,  a  newfoundlnud's  dTebro-spiool  axis  should,  there- 
fore, exceed  in  size  tliat  of  a  spaniel  as  mooh  as  a  newfound- 
land's  body  exceeds  in  aUo  that  of  a  spaniel.  But  it  by  no 
mmns  docs  so.  ^Vhilo  considerably  larger  absolutely,  it  is 
mnch  smaller  relatively. 

Conaeqnently,  we  must  say  that  thongb  the  nen-ons 
sj-stem  is  the  initiator  of  motion,  and  though  there  is 
evidently  some  relation  between  degree  of  nerroua  develop- 
ment and  degree  of  motor  energy;  yet  this  relation  is 
inTtdTcd  with,  and  obscured  by,  another.  Let  ns  re-examine 
the  (acts  in  search  of  it. 


§  5.  In  what  other  way  than  in  rclativo  fe«hleneaa,  do  the 
motions  of  inferior  creatures  clifli'r  from  those  of  saperior 
creatttrwf  They  differ  in  relative  simplicity.  Animals 
that  are  but  little  evolved  perform  actions  which,  bosidea 
being  slow,  are  fow  in  kind  and  sovcmlly  nnifonn  in  com- 
position. Animals  that  are  mnch  evolved  perform  actions 
which,  besides*  Wing  riipid,  «ro  niimeroas  in  kind  and  aovtv 
rally  involved  is  cotapoailha.    Tlie  movemcuta  m  \!tLQ  oou 
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^^  coso  are  small  and  lioinogenoous,  and  in  the  other  case 
Igtvni  and  hcUTogoncoiis.  Each  sub-kin^om  of  animals 
Rxoniplijies  this  Kocond  gonoral  nsUtion,  as  much  as  il  docs 
flio  first. 

Humblo  Molluiiks,  like  tbc  fixed  Tunicata,  display  scarcely 
any  eaorgica  beyond  tbose  required  to  coutmct  tlioir  bodies 
w)icn  disturbed  and  afterwards  to  unfold  them.  Bat  in  tb© 
higlily^rganizod  CutUc-fislira,  besides  the  rapid,  quickly- 
VFirHtd,  uud  wcll-n^josUid  movemoats  exliibited  in  tlio  pur- 
suit and  cikpturc  of  prey,  w«  haro  the  numerous  and  cou- 
biued  movements  of  the  suckercd  arms,  used  not  only  for 
prehension  bnt  occasionally  for  travelling  over  aolid  Htufaces. 

Tbo  Annulosa,  iuclading  with  them  tlio  Annnloida,  supply 
a  like  gcnoral  contrast.  Between  the  uniform,  littlo>Taried 
motions  of  a  Neroertino  worm,  and  the  muUiform,  vnriously- 
combinod  motions  of  tho  Crab  or  tho  Spider,  tJio  diflcronco 
ia  panktlulcd  by  tlio  dinVTcnco  in  ntTvons  evolution.  And  a 
like  atrucltu-al  contra-st  accompanies  the  contrast  betwct^n 
the  few  simple  actions  of  tbo  ciitcri)ill»r  and  the  namorons 
complex  actions  of  tbo  butterfly. 

Bat  that  heterogeneity  of  movement  increase*  along  with 
relative  size  of  the  norroas  ayatem,  is  best  shown  by  com- 
parisons among  vcrtobiato  animalB.  Progressing  by  aU«r. 
nuto  oontraotions  of  its  lateral  muscloa,  and  opening  its 
]%ws  to  take  in  food  and  wator,  tho  Fish  adds  to  those  little 
elso  bnt  those  undalations  of  the  fins  and  tail  that  servo  to 
balance  and  turn  it.  A  Itoptdlc,  using  its  limbs  in  tho  n-atcr 
or  OQ  land  or  botli,  performs  moacnlar  actions  considerably 
moro  varied  and  more  combinod ;  but  still,  actions  that  are 
directf^-d  to  comjjanitivcly  fuw  ends.  An  ordinary  Uammal 
cxbibitu  in  the  chn«o  and  destruction,  of  proy,  in  tho  mukmg 
of  bniTOwa,  in  the  roaring  of  young,  in  the  laying  up  of 
food,  a  greater  variety  of  actions  that  are  severally  moro 
compound.  On  arri\-iBg  at  the  higher  Mammals,  ending  with 
Han,  wo  meet  with  motions  that  arc*  almost  conntlcss  in 
th«ir  kiudsj  that  uro  Bororally  oompoMxt  of  many  minor 
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mofions  acoamtolj  •djtiatcd  id  their  retaUve  qusntitics  nail 
sacocssioiM,  luid  tluit  are  thcmsvlvc*  compounJetl  into 
courses  of  actios  directed  to  mtiUifonn  objects.  And  with 
Ckch  such  iDcremciit  of  complexity  in  tlio  motor  fuDotiona 
tltrongboat  the  Vertebraia,  tfaero  goes  an  increment  of 
nerrona  endowment. 

This,  then,  is  the  Bcoondttry  cooncctJoQ  which  traverses 
and  complicates  tho  primnry  conncetiuii.  Wv  tiuw  tbiit  wltu 
thnti  no  other  relation  than  tlutb  between  quantity'  of 
nerve-tiKine  and  quactitf  of  motion  gouerotcd,  a  Horae 
should  bare  a  far  larger  nervoua  system  than  a  Man, 
inatead  of  having  a  smaller  one.  But  finding  tbab  there 
ie  also  a  relation  between  qoantity  of  norve-tissuo  and 
complexitj  of  motion,  wo  aro  led  to  expect  an  exccp- 
tionalljr  large  nervous  system  in  Man;  and  are  enabled  to 
Diidenttand  why  he  haa  a  larger  ono  than  a  Horse  has.  More 
obvious,  because  not  involved  with  irrelevant  differences,  is 
tho  interpretation  thos  yielded  of  the  general  rule,  already 
illostiatod  in  tho  caao  of  tho  Dogs,  that  in  each  natural 
group  or  order  of  Manunals,  tlic  nervona  Bvatems  do  not  in- 
crease is  the  same  ratio  as  the  bodie.s.  We  will  glance  at 
another  illnstntion  of  this,  anpptied  by  the  rrinuttea :  specially 
inatmcCivo  bccaoae  of  the  aiguificant  exception  it  contains, 
and  Hprcintly  interesting  becaoso  that  exception  is  furnished 
by  mankind. 

The  small  monkciys  have  reluttrdy  very  largo  brains — 
larger  relatively  than  tlio  bmioa  of  their  congoncn,  iu- 
dodti^  even  the  highest,  l^iin  connection,  paratlol  to  that 
pimonted  in  the  spaniel  and  the  newfoandland,  has  a  parallel 
explanation.  The  movements  of  the  little  Capuchin  monkey 
ore  approximately  as  varied  and  complex  oa  tliose  of  the 
great  UoriUa ;  and  honoo,  in  so  far  as  uervooa  evolution  is 
Tooted  to  heterogeneity  of  motion,  the  Capuchin  should  have 
a  nervous  system  difft-riDg  but  little  in  aiise  from  that  of  the 
Oorilla.  Bot  since  there  is  also  a  relation  butwcen  quantity 
of  norvu  and  quantity  of  motion  geucruled,  tho  tiocilWft 
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iMMToas  ^^tem  mnst  l)o  absglntcty  prpater  tliongli  relatively 
emaller :  whioli  wo  find  it  to  be.  Ik-tvrct'a  tirn  tjorilla  aad 
MiiQ,  liowcror,  tliero  exists  »  converse  oontnuit.  Hoavicr 
than  ft  l^lan,  and  moving  about  in  the  treeii,  a  Gorilla  pnj 
bably  generates  daily  aa  macb  motioa  as  a  savage,  or  aa  a 
civilized  labourer;  and  were  it  tbo  sole  foaction  of  nerve, 
tiesno  to  originate  motion,  sbould  bavo  at  least  aa  largo  a 
UCTVOQS  aystcm.  But  tbo  nervous  system  of  Man  is  twico 
as  bcovy.  Here,  therefore,  all  other  rchitions  being  sub- 
Ktontially  tbc  Kame,  and  tlie  physiological  processes  being, 
upproxiniatcly  alike  in  tho  two  cases,  the  relative  largeacsa 
of  the  human  nervous  system  stands  clearly  related  to  the 
relatively-enormous  ccmiplexity  of  human  actions — a  com 
plcxity  shown  partly  in  the  more  compound  simnttnneoua 
moTcmentA,  but  mainly  in  the  combination  of  succeasivo 
movements,  simple  and  componnd,  directed  to  remote 
ends. 

§  6.  This  double  relation  must  still  be  taken  as  ap. 
proximate  only.  Seeing  aa  we  did  at  the  outset  tluib  iho 
({enoeis  of  motion  depends  on  many  physiological  conditions, 
of  which  each  is  M^piinitely  variable,  it  is  manifent  that 
the  fundamental  connections  we  havo  traced  must  imva 
sundry  minor  irregularities.  Without  treating  of  these  in 
dotaQ,  it  may  bo  well  to  instance  one — that  dne  to  difier- 
cnco  of  bodily  temperature.  Birds  as  a  cksi  nro  more 
active  than  Mammala  as  a  class;  and  thoogh  many  Mammals 
go  through  motions  more  betorogoneoos  than  those  of  Birds, 
yet  the  inferior  Mammals  can  Hcarccly  bo  said  lo  exceed 
Birds  in  the  hoterogeneity  of  their  motions.  Nevertheless, 
the  nervous  systems  of  Birds  are  relatively  sombwliat  M 
eemller  tlian  the  nert'ons  systems  of  Mammals.  The  cxplann< 
tiou  i»  thiit  Birds  liave  a  higher  blood-heat  with  its  accom- 
panying mora  active  respiration— both  implying  a  greater 
rate  of  molecular  change.  And  a  greater  rate  of  mulscalar 
change  onabk-a  a  smaller  nervous  systt^m  to  generate  ui 
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of.  motion  whicli  would  retpiire  a  larger  nerrona 
■yst^m  if  tlio  mto  of  molocalar  cliaDge  wore  less. 

A  fiirllior  qaaliTytng  fiict  to  bo  hen  muncd  ix  that,  all 
other  tilings  being  equal,  tbe  power  of  a  nervous  KjHtein 
doee  not  ■naj  ezoctl/  as  its  inasa.  For  roasocs  tliat  nil] 
bereafter  appear,  its  efficiency  as  a  motor  ag«nt  increases 
in  a  somewluit  Hglicr  ratio  tliaQ  the  qtiantity  of  mathir  it 
contains. 

Bnt  ailer  nil  no^irjiiig  cau»es  have  been  allowed  for, 
there  remain  sal^tantially  intact  the  fhndamenta)  tels- 
timu  sat  fortli — namoly,  that  wberurer  mach  motion  is 
OTolved,  a  rclativoly-largo  niTvous  Byst«m  exists;  that 
whererer  the  motion  evolved  though  sot  great  in  quantity 
is  hetcmgeneons  in  kind,  a  rektiTely>large  nerrotts  eyatom 
exists;  and  that  whereror  tlie  evolTed  motion  is  both  groat 
in  quantity  and  heterogoneoos  in  kind,  the  largest  ncnroos 
systems  oxiet. 


§  7.  It  is  with  dclibc-rato  intention  tliat  I  hare  set  ont 
^vith  this  nnfiuniliar  and,  as  many  will  think,  somewhat 
strange  preecntation  of  the  facts.  My  reasons  for  doing  so 
are  seven). 

One  of  thum  is  that  we  are  hero  primarily  concerned  with 
psychological  phenoucua  ns  phenomena  of  Evolution;  and, 
under  their  objective  aspect,  these,  reduced  to  their  lowest 
terms,  are  incidents  in  the  continnoos  re-distribntion  of 
UaUor  and  Motion.  Hence  the  first  question  reitpocting 
til*  neiTona  system  as  studit'd  from  our  point  of  view  is — 
what  aro  the  leading  facts  it  presents  M  oxprCBOCd  in  tenns 
of  Matter  and  Motion  f 

Another  rooson  is  tluit,  apart  from  any  doctrine  of  Eto1u> 
tjon,  tnie  concUuiions  respecting  psychical  phenomena  most 
be  based  eu  the  facts  exhibited  thronghoot  organic  nature; 
and  that  the  above  statement  docs  litoraUy  notliing  olso 
than  cxproM  these  facts—expresses,  too,  all  that  direct 
indaetion  c»b  tell  as  rt>spcctiag  their  essential  T&'\a>A<;)'[i&> 
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T!io  actions  of  all  organic  beings,  iDcluding  lliow  of  our 
own  species,  aro  known  to  us  only  ».■«  iiiotioni*.  Sltuttin; 
out  our  inferunliiil  JnttTpretatious,  the  leaps  and  doublin; 
of  tho  Mcnpiug  prey  in  commoa  with  tlio  variouBly-adapt*! 
and  mpidly-chauged  actions  of  the  parauer,  aro,  to  onr  per- 
ceptions, nothing  hut  movements  t-ombinod  in  particular 
ways ;  ftnd  ao  too  arc  tlio  changes  of  cxprcsnion,  tones  of! 
voice,  and  verbal  artieulntions  of  our  fellow-beings,  on  which 
ve  pat  such  hidden  implications.  As,  then,  science  requires 
nB  to  distinguish  tho  facts  as  actually  presented  from  tha 
sQppoMitious  we  ordinarily  join  with  them,  it  ia  noedfnl  to 
(■xhibit,  in  all  its  nakedness,  this  pHmoriliAl  relation  bctwec 
llie  external  motions  and  their  intvmnl  onginutor. 

Yet  a  further  reason  for  setting  out  thus,  is  tlutt  vro  so 
escape  from  prc-conceptions.  Those  who  bring  with  ttitim 
bo  tho  investigation  of  psychical  phenomena,  the  hypothcsos 
tliat  Imve  descended  to  as  from  the  past,  are  almoat^  sure  to 
be  more  or  loss  biassed  thereby.  "While  intending  to  avoid 
assumptions  they  aro  in  great  danger  of  having  their  con 
claeions  vitiated,  if  not  by  somo  ancient  or  mediscrval  idea 
under  its  overt  fonn,  yet  by  corollaries  from  it  that  have 
unobtniMivc-ly  embodied  themselves  in  unsitspectod  pos- 
tulates. As  wc  shall  presently  see,  even  physiologists  have, 
been  in  some  cases  Uius  misled. 

iI«DCC,  Uien,  without  at  all  calling  in  qncstion  the  trut! 
of  thoeo  other  and  quite  dilTercut  interprotations  of  umtoi 
phenomena  that  are  tacitly  expressed  iu  ordinaiy  language, 
it  is  proper  for  us  here  to  ignore  them.  Before  studying 
the  Cncts  from  a  psychological  point  of  view,  we  have  first  tofl 
study  them  from  a  pfayHiological  point  of  view.  The  pri- 
mary truth  disclosed  by  the  tacts  »s  so  studied,  is  the 
nnivcrsatity  of  tins  relation  between  llie  degreo  of  nervoufti 
evolution  and  the  quantity  and  heterogeneity  of  the  pro- 
duced motion.  Wo  now  pass  to  tlie  aeoondaty  truths 
similarly  disclosed. 


os- 
»val 
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$  8.  An  onUine  of  neironA  strtictoro  miut  prc<cio<lB  s 
detailed  accooDt  of  it;  and  tho  esHentiftl  tacUt  to  bo  indi- 
catod  in  an  ootlino  maj  bo  bronglit  most  clmrl^  into  view  I>y 
comparing  with  ono  anotltpr  tlio  non-ons  systems  possMsed 
by  di^crcnt  types,  and  by  different  pradoB  of  tho  s&mo  type. 
TVe  will  limit  oar  comparisons  to  tho  three  noporior  sub- 
kingdoms  of  animnb. 

Aminnte  nodalo  with  diverging  threads  coniititulos  tho 
mdimentftry  nervooa  system,  as  existing  in  the  Iowe«t 
llfoUtisk.  In  the  LameUibrancha  scTeral  each  minnte 
Dodnlofl,  or  ganglia,  are  distributed,  nsunlly  in  pairs,  in 
different  puis  of  tho  body ;  imd  boyood  tlio  free  fibros 
which  they  WTorally  giro  off  to  neighbonring  organit,  there 
are  fibres  by  which  tlioy  aro  connected  together.  Gastero. 
pods,  considerably  higher  in  organization  and  activity,  have 
Dcrvona  centres  among  which  a  considerablo  heterogeneity 
is  produced  by  the  greater  sizo  of  some  than  of  others.  AncI 
besides  a  local  integration  of  paired  ganglia  into  single  hi- 
lobed  ganglia,  theni  is  an  advance  in  general  integration, 
shown  by  n  clnstering  of  the  more  important  ganglia  about 
the  head.  The  Cephalopoda,  and  e«pocially  the  dibranchiate 
diriskm  of  them,  in  which  the  molluscous  type  reaches  it9 
highost,  show  oa,  carried  still  furUier,  that  integration  of 
tho  avrvoBs  eystem  dao  to  simplo  growth,  joined  niVXi  ftoA 


THE    DiTA   OP   PHTCHOLOOT. 


{DtCigratiOD  cine  bo  concontnition  and  conlpsccnoc  of  inclppcn- 
dent  centres;  ami  Uiey  also  show  us  tJio  tlilTiittviituitions 
involved  hj  their  cbatigee  of  size,  form,  aud  distribution. 

A  delicate  cord  ruimiiig  from  end  to  end  of  tlie  body,  and 
giving  off  lateral  fibres  in  pairs,  conatitntes  the  nervous 
system  in  Iho  lower  Annulostu  Wlion  from  Uroblcss 
Annelids  wn  pass  to  tlio  Articulate  types,  composed  of  seg-  M 
ments  bearing  limbs,  we  find  tho  nervoaa  system  formed  of  ■ 
a  series  of  centres,  each  sending  fibres  to  tho  different  organs 
of  its  own  segment,  and  all  of  them  united  by  a  thick 
cord  of  fibres  with  a  fused  cluster  of  similar  co&tres 
in  the  head.  In  tlio  higher  Articulata  Uiero  is  nn  incroasod 
relatiro  size  of  tho  nervous  centres  as  compared  with  tlioir 
connecting  stractnres ;  an  actual  approach  of  tlie  chief 
nervous  centres  to  one  another,  both  longitudinally  and 
laterally;  and  a  final  coalosocnoo  of  them,  This  intogTatdon 
disclosed  hy  comparisons  of  lower  and  highur  typos,  may 
alflo  bo  observed  in  progress  during  the  development  of  the 
individual  insoct  or  the  individual  cruatacean.  And  along  ■ 
with  advancing  growth,  oonaolidatlon,  and  combination  of 
ncrrous  structures,  there  may  bo  traced  an  increasing  on- 
likeness,  both  Mnong  the  central  masses  themselves, 
among  their  connecting  cords,  and  among  tlieir  lUvergcut 
fibres. 

Such  traits  of  ev<Jution  are  exhibited  under  another  form 
in  the  vertebrate  sub-kingdom.  Its  lowest  knon-n  membf>ri 
tlio  AmpbionUf  has  a  simple  cranio-spinal  axis,  the  anterior 
extremity  of  which  is  not  made  appreciably  different  from 
the  rest  by  development  of  distinct  cerebral  ganglii^  and 
which  gives  off  latcnil  nerves  that  have  but  minor  dis- 
Bunilanties.  Tho  cyclostome  Fishes,  paisessed  of  cerebral 
ganglia  that  are  tolerably  manifest,  lead  us  to  tho 
ordinary  fishes,  in  which  these  ganglia,  individually  much 
larger,  form  a  cluster  of  mosses,  or  rudimentary  bruin. 
Here,  however,  though  in  contact,  they  preserve  a 
serial  armngomcnl ;  their  aggregation  is  little  more  than 
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^^bt  of  close  linear  snecesston.  But  in  tho  highest  fishos 
attain  of  cliem  wbioh  bam  greatly  incrviucd,  orcrkp  the 
others  ;  and  tend  so  to  form  a  more  compact,  w  well  as  » 
UrpcT,  aggregate.  Snperior  Reptilca  and  Birds  diiplay  this 
relative  incrcafo  of  cortain  of  thg  cIoBtcrcd  ganglia,  and  con- 
sequent  ohscanition  of  the  rcdt,  in  a  greater  dcgroo.  It  is 
carried  stilt  farther  in  tlio  tiifcnor  Matnmulit.  Jfrom  them 
opvarda,  the  leading  change  of  nervooa  atnicturo  ia  an 
■agmeDtation  of  iho  two  largest  pairs  of  these  aggregated 
ncrvtma  centres.  In  Man  one  pair  has  becooie  so  enormous 
that  the  others  aro  most  of  them  hidden  by  tt,  and  nearly 
merged  in  it.  Along  with  this  diroct   inte- 

gration there  goes  on  the  indirect  integration  constitntod 
by  more  intimnto  and  mnltiplied  connections.  These 
are  both  longitudiunl  and  transrersc.  ^Mlilo  tn  the 
Amphioxua,  the  cranio-spinal  axis  ODntainsi  but  a  mnall 
proportion  of  the  nerve-fibrea  which,  mnning  longitadinally, 
nerve  to  unite  its  difieront  part« ;  in  a  superior  vert«br»to 
animal,  snch  oniting  norvo-fibrca  arc  among  tho  chief  com- 
ponents of  the  cruiuo-spiiuil  axis.  And,  similarly,  while  tlte 
lateral  halves  of  the  ccrobnun  are  bat  slightly  connected  in 
Birds,  and  have  connectdons  that  are  relatively  deficient  in 
the  tofenOT  WiMtiwwiU,  they  become,  in  the  highest  Maminals, 
joined  togotbor  by  a  thick  moss  formed  of  imitimcrablo 
fibres.  Ueanwhilo  there  have  been  arising  diff^ 

rentiattons  no  leas  conspicnous.  Beyond  that  grnenU  ono 
doe  to  developmeat  of  the  anterior  end  of  the  cranio* 
spinal  axis  into  cerebral  ganglia;  and  the  farther  one 
of  like  nature  which  results  from  tho  relatively- cnor- 
mons  growth  of  some  of  these  ;  other  differentiations 
bavo  been  constituted  by  tho  local  nnlilcenesscs  of  structure 
oimaltaueonsly  cetabUshod.  As  they  enlarge,  tho  greater 
ganglia  ore  rendered  externally  dissimilar  from  the  re«t  by 
Uie  formation  of  folds  or  convolutions ;  and  their  internal 
parts  severally  acquire  ^tstinctivo  characters.  The  sumo 
thing  holds  of  the  peripbGTol  nerrooa  systeia.    Vam  (A 


nerves  tliab  wcro  originally  almost  nnifono,  are  rendered' 
multiform  by  tho  much  grealcr  growth  of  somo  than  of 
otliors,  anil  liy  tho  inner  difTercnceB  that  aocompany  these 
OuttT  (lifft-reuces. 

This  cursory  survey  of  the  nervons  system  under  the 
Ttuious  fonas  it  preseiita  throughout  the  animul  lungdom, 
saffioM  to  sliow  how  its  evolution  conforms  to  the  laws  of 
erolntion  in  general.  We  are  aho  shown  by  it  what  hiTo  . 
more  immediately  concerns  as — that  while  the  ruiJtmeDtary  \ 
nervous  Bystom,  conslGting  of  a  few  threads  and  minut« 
centres,  is  very  much  scattered,  its  mcroasc  of  rolatire  size 
and  incrcnso  of  complexity,  go  hand  in  hand  with  increased 
concentration  and  incronsed  multiplicity  and  variety  of  con* 
nooLionis.  Carrying  with  its  this  general  conception,  k^t  as 
now  study  its  structure  more  closely :  oonatdering-,  at  ilrHt, 
not  any  particular  forms  of  it  but  its  universal  form. 


§  9.  The  nervous  system  is  composed  of  two  tissues,  which 
both,  diffin-  considerably  from  those  composing  the  rest  of  tho 
organism.  They  arc  usually  distinguished  from  one  another 
by  their  colours  as  grey  and  white,  and  by  their  minute  Btruc- 
tnrcs  as  vcsicolar  and  fibrotiH.  Clicmical  analyses  have  not 
at  present  thrown  moro  than  a  flickering  lighten  the  cun»ti- 
tntion  of  ncrvc-matter  in  goneral,  or  on  tho  connlitution  of 
one  kind  of  ncrvo-matter  as  contrasted  with  the  other.  All 
that  can  be  asserted  with  eafoty  is,  that  each  kind  contains 
tphosfdiatto  fats  and  protcin-sobstanco.^;  but  that  these  com. 
ponenta  are  both  differently  distributed  and  in  different 
states  in  the  two  tissues.  Let  us  see  what  we  are  told 
about  them  by  the  microscope,  aided  by  chemical  re-agents. 

Where  their  ovolution  can  bo  traced,  the  vesicles  or  oor- 
pusclcs  of  tho  grey  tissue  appear  to  tako  their  rise  out  of  a 
nitrogenous  protoplasm,  full  of  granules  and  containing 
luu^i.  Jtouiid  tlM>se  nuclei  tlio  protophism  aggregates  into 
spheroidal  masses,  which,  becomihg  Bovcrolly  inclosed  in 
delicate  membmiies  (in  tnany  cases  inferred  rather  than  seen) 
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■re  w>  made  info  ncrre-celb.  The  protcin^snbatance,  thiu 
fonning  alike  the  cliwf  oontenU  of  llio  ncrve-celbi  anil  tlio 
chief  part  of  their  matrix,  ut,  tliougli  congolatod,  soil.  T1m> 
granoles  imbedded  in  it,  both  witJiiu  and  witlioab  the  ccUa, 
consist  of  fatty  matter.  And  on  comparing  together  nerro- 
cclla  in  diSbrcnt  stages,  there  are  seen  differences  in  tho 
colours  of  tho  grannli's,  indicating  a  progreesivo  meta* 
moTphosis.  To  complete  a  geniTal  idi-ji  of  the  grev  tlssnc, 
il  most  bo  added  that  the  more  derelopeO  of  these  noctu- 
ated  colU,  or  iiervcoorpHaclfrs,  giro  off  processes,  usually 
branched,  that  vary  in  uuml>er  and  degree  of  ramification  j 
that  among  tho  corpaacles  and  their  branchca  are  dis< 
tribnti^  tho  terminations  of  nervc-fibrcs ;  and  that  while  in 
Bomu  ncTToos  centres  it  is  common  fur  thvsc  fibres  to  run 
directly  into  the  c«]lii  or  to  bo  continuous  with  certain  of 
the  processes,  in  other  norvoos  cctiitrcii  thn  connections 
between  fibres  and  cells  are  rarely  if  ever  dii«ct,  but  where 
they  exist,  are  made  through  the  remote  sub-divisions  of 
branches  given  off  t>y  both. 

When  tre  pass  to  tbo  wliito  or  fibrous  tissue,  wo  moot  with 
loattCTS  that  at  first  sight  appear  m  distinct  from  tho  others 
in  oataro  as  io  mode  of  arrangement.  The  fibres  prove  to 
be  niimito  tubes.  Witbin  the  extremely  delicate  membrane 
of  which  each  tube  is  formed,  there  is  a  medullary  aubatanco 
or  pulp,  wliich  is  viscid  like  oil,  has  a  pearly  lustra,  aiid 
consists  of  albnminons  and  fatty  substances.  But  unlike  as 
the  contents  of  the  ncrvo-tubcs  and  tho  ncrTe.<:eIla  thus 
appear  to  be,  a  careful  scrutiny  disclosea  between  thorn  an 
osBcntial  kinship.  For  imlwddt^d  in  the  polp  which  (ills  the 
tobf  or  aheath,  there  lies  a  delicate  fibre,  or  "  axis-cylinder," 
which  is  composed  of  a  protein.«ubst«nco.  Though 
chomicaBj  similar  to  tlie  protein-substance  contained  in  the 
cells  of  tlio  vesiclea,  this  is  physically  different ;  since,  bcsidi-s 
Iwing  comparatively  firm  or  solid,  it  is  uniform  and  con- 
tiunona,  iortcod  of  having  it«  contjuuity  broken  by  fet 
grunnlM.    That  this  central  tbrc*dof  |iioteui-ftub&Vaaj»i  \ib 
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tho  e!>9entml  ncnro,  to  wliicli  tlic  elioatli  of  medullaiy  matter 
witli  ita   eniTouadiiig  membranoos   sheath  aru  but  acces- 
sories, there  are  eorerol  proofs.     One  ia  that  in  the  lower 
EUtim&U,  as  vrvll  as  in  the  embryos  of  the  higher,  no  me- 
dallary  sheaths  exist:  the  nervo  consists  of  tho  azis-cj:'Uii(ler 
imd   its    protecting    membrnQC,   without    any   pulp    lying 
between  tliem.     Anollier  proof  is  thnt  at  the  peripheral  ter- 
mtiintions  of  nervoa,  even  in  snporior  animals,  tlio  medullary 
sheath  commonly,  if  not  always,  stops  short;  whilo  tlio  cen- 
tral thread,  covered  by  the  oatermoat  membrane,  continues 
further,  and  ends  In  delicato  nmifications  not  inclosed  in 
distingnishnblo  slwAtli*.     And  a  further  proof  is  that  where 
a  nerre-Sbro  unites  with  a  norvc-ccll,  the  medullary  ebcath 
ceMcs  before  arrinug  at  tho  place  of  union ;  while  the  szis- 
oyltnder  joins  the  contents  of  the  cell,  and  its  protecting 
membrane  becomes  continuous  with  tho  ccU-wall,  whcro  this 
ndats.     Hence  concluding,  as  we  are  warranted  in  doing, 
that  the    axis<cylitidor   is   its  essvutiol  part,   wo  see  that 
the  matter  of  nerve-fibro  luw  much   in  common  with  tho 
matter  of  norvD-vesiclo  i  tho  diffepcnccs  betwocn  them  ap- 
pcaring  to  bo  mainly  that,  in  the  norro-TCsiclc,  the  protoin* 
substance    containit     riioro    water,    is    mingled   with    fkt- 
j?ranulcs,  and  forms  part  of  an  obviously  unstable  mass; 
whereas  in  tho  nervo-liibo  the  protein-substance  is  denser, 
and  is  distinctly  marked  oS  from  the  futty  compounds  that 
snrrODQd  it :  so  presenting  an  nrrangemcnt  that  is  relatively 
stable. 

"What  is  the  meaning  of  this  difference  !  Before  Kocliing 
nn  answer  we  must  remember  that  compound  snbstxLDCOS 
undergo  two  fundamentally  diSerent  kinds  of  metamorphosis 
— one  in  which  tho  components  are  some  or  sU  of  them  dis- 
sociated and  distributed  through  surrounding  space,  either 
opart  or  in  new  combinntiuns ;  and  one  in  wliich  tho  com- 
ponents, instead  of  being  dis!ioctati?d,  are  merely  rc-ar- 
runged,  so  as  to  alter  tho  perceptible  properties  of  tho 
moss  without  dostioyiog  its  physical  coatinnity.    The  first 
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WO  call  decompoeidoii ;  th.e  second  isomeric  transTonna- 
tioa.  Tlicoto  forms  of  choago  nro  further  distiiiguuliGd 
in  Una,  that  tho  ono  u  tisaallj  »cooni[)aaic(l  hy  a  great 
dissipatioQ  of  nwtkm,  wbcrau  the  motion  given  oat 
or  t^en  up  along  with  tlie  other  is  relatively  insigmfic&ot. 
There  is  yet  a  third  coatraat.  After  decompoaition  tho 
separated  compononta  cannot  bo  readily  made  to  resume 
Uunr  prcviooa  rchttiona :  otUm  it  is  impoHsihlo  to  combiuo 
them  again ;  and  in  mo«t  oth«r  cases  it  i»  difficult  to  do  thi«. 
Bat  in  many  instances  of  iaomerio  transformatiou,  resump- 
tion of  the  original  form  may  bo  produced  by  a  very 
moderate  change  of  conditions. 

Kotr  the  two  kinds  of  molocnlar  change  thas  strongly 
coutnutod,  arc  tho  two  kinds  of  molecoliir  cbaBgo  which  we 
have  reason  to  eimpcct  are  umlorguuo  by  tho  two  forms  of 
nenrona  matter.  Whilo  the  protein-subNtanco  mingled  vnOx 
fat-grantiles  in  tJie  vesicles,  is  habitually  decomposed;  tho 
I^rotcin-sabstanco  forming  tho  axes  of  tbo  ncrrc-fibrtM  ia 
hubit daily  changed  from  ono  of  ita  isomcnc  states  to  another. 
Such,  ak  least,  is  the  assumption  here  made,  in  conformity 
with  the  conclusion  drawn  in  the  JPrinWp/cs  0/  Bu)h'jy 
(§  303} ;  where  it  waa  argued  that  the  propagation  of  mole* 
color  distnrhancea  from  one  placo  in  an  organism  to  another, 
tonda  80  to  modify  tho  mingled  colloidal  sobatancea  as  to 
produoo,  botwocQ  tho  two  places,  a  form  of  colloid  that 
nnder^ea  isomeric  tranfiformation  when  disturbed,  and  coin- 

»mitnicat«s'the  distnrbance  in  undergoing  the  transformation; 
and  whero  it  was  at^ed  that  this  easily-trnnsfonnable 
oolloid,  having  had  snch  a  elmngu  set  up  at  one  cud  of  it 
and  passed  on  to  tho  other,  giving  out  in  the  process  some 
molecular  motion  and  consequently  falling  in  temperature, 
immediately  rc--ul>«orbs  from  the  adjacent  tissues  pormcuted 
by  blood,  an  amount  of  molecular  motion  equal  to  that  which 
was  lost :  thereupon  resuming  ita  previous  isomeric  state,  and 

I     its  fitness  for  again  propagating  a  wave  of  transformation. 

I        Mnch  aa  there  is  lici-e  of  bypotlweis,  tho  uiOai;cc\>  ti\\&»w» 


makes  it  prob»1]1o  that  if  tliU  in  not  tlie  true  intcrpretAtion, 
the  trao  inteqirotation  ia  analogous  to  it.  That  the  matter 
oont»ined  in  tho  vesicles  ia  the  scat  of  destmctiTo  molecular 
cli»ngea,  vfith  accompanying  disengagement  of  motion, 
while  the  matter  containud  in  the  tubi;s  in  the  Kcut  of 
changes  which,  of  wliatovor  speciiU  nature,  tlo  not  iuvolvo 
moch  (loKtrnctivo  docompoRition  and  disengagement  ot 
motion,  nro  heliefa  for  which  we  hare  several  warrautH  ;— 
among  vthera,  the  following.  The  grey  tissue 

Contains  far  more  water  than  tho  whito  lissuo :  tlio  propor- 
tion of  )»)liil8  to  water  being  about  12  per  cent,  in  the  groj 
tissue,  wliilo  in  the  while  tisaua  it  is  some  25  ])cr  cent. 
Now  altundaueo  of  water  facilitates  molecular  change,  and 
habitually  characterizes  parts  in  which  the  rate  of  molecaliv 
change  is  high.  Ilence  the  implication  is  that  the  grey 
matter  undergoes  mctamorphoitis  with  much  greater  rapidity  ■ 
tfaan  (ho  white.  Stronger  evidence  is  aSorded  by  the 

SuA  that  the  grey  or  vesicular  substance  has  a  vascularity 
imnenflcly  exceeding  that  of  the  white  or  fihroiu  enb- 
Bbanoe.  On  comparing  the  not-worka  of  blood  vesMcIs  that 
perroeato  the  two,  the  difibrencc  ia  conspicuous;  and  itia 
much  greater  than  ot  first  appears.  An  estimate  based  on 
inca*un-montfl,  proves  that  a  given  bulk  of  the  one  contains 
abeot  five  times  utt  many  eapillariea  as  an  equal  bnlk  of  the 
other.*    Now  stnoo  these  ininate  canab  that  bring  and  take 

*  Til*  ilrivfnK  on  nUeh  tKU  Mtlrnnl*  U  boM),  Is  oontaln^d  in  th«  Manual 
tf  B^man  IlUlah^jf,  )>;  A.  KiMlilcdr :  tr«ii«lat«l  anil  viltlt<]  hy  Cvorgn  Bujtk, 
F.B.8.,  ud  ThoiDM  Hui1«]r,  F.R.S.  The  ralhiiate  b  miljr  mwlo.  A. 
DUiaUr  orf<iui.dutBiit  }«ratlcllin«abiiii^iln*a  triuarcncl;  Uuw^h  ttio  two 
twt-vorttj,  ttic  Dumber  of  place*  *t  trhieh  do*  o[  then;  linw  •.■rosra*  blooil-Twsel* 
WIthiu  ■  fina  bngth  (uf  an  inch)  ii  caantul,  uiil  the  lik«  ba\ng  duno  nith 
as  wiakl  Ungtli  ot  eaeti  of  th;  other  ptmllol  \\nai  trtv^nini!  llie  uLuia  nct- 
wrotk,  thm  i*  obtaiaeil,  by  tukiiiK  im  uvuiuk^p  l'"<  )iii"i1>«v  of  vaucb  lunnttly 
Slot  «iUi  ia  ■  ^wclfieil  •lUuncc.  Tim  tihii  |irot'«iM  ia  llien  ftont  tiirangh  with 
Unet  «(  the  aune  IuhkUi  Ir^voniti^  tbu  otii'ir  ii«l  n-urk.  ThMD  BverajtM  da 
not,  baaerw,  tmly  «I|irMi  tliv  cum  [Kirn tire  uumbcn  of  ■u<^b  InUiwclian*  In 
tilo  two  Dct-wMki ;  aiacr  the  iiituih'M  of  ttia  one  ore  unlike  tliotn  at  rha  ottii-r 
ia  aliapa.     ilonoc  it  la  ooedrul  lo  draw  an  <^4nnl  number  ut  pinlM  lonj^tu- 
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awaj  materials,  most  be  Diimcroiis  in  proportion  m  com- 
position and  decompoRition  are  qaick ;  wu  may  infer  s  f^mA 
diffitrence  between  the  ratea  of  dcstnictii-o  ohango  in  tlio 
t^ro  tissoBB.  Another  contrast  supports  this  con- 

clnaion  no  less  strongly.  The  unstable  granular  protoplasm 
OODtAJntid  in  the  corposcks,  is  shioldcd  &om  Adjacent  dia- 
tarbing  forces  by  a  mombrane  which,  even  where  thickest, 
is  90  dolicnto  that  its  existence  can  bo  dcmonstiatcd 
only  by  the  help  of  rc-agents ;  and  which  in  many 
oorpuactee  cannot  bo  made  visiblo  nt  all.  Hunoo  botweon 
tho  maUer  contained  in  these  corptuclM,  or  vesicles, 
and  the  stroojna  of  blood  that  run  among  them  so 
nbnndantly,  are  int«rpofiod  httio  else  than  the  delicate  waits 
of  the  ei^illftry  bh»d- vowels ;  and  thna  tho  distorbing 
sabfltancos  bronght  by  fMh  capillary,  can  pass  with  tho 
least  poCiible  hindrance  into  the  uitstubly-wrtingcd  conlonts 
of  (he  neighbouring  vesides.  Qaite  otberwiso  is  it  with 
tho  relations  of  tho  blood  to  the  contents  of  nervc-tnbcit. 
The  wall  c^  each  nerrc-tabo  ia  thick  cnongh  to  make  it 
easily  demonstrntcd ;  and  botwccn  it  and  the  central  thread 
of  essential  nmtter,  conie»  tha  coat  of  nerve-medulla. 
Throogh  these  bouriera  the  dtstnrbiDg  sgeuta,  carried  among 
the  nerve-tobee  by  8partDgly*distribnted  capilkricaj  eanaot 
rcadHy  pass ;  and  the  essential  nerre-threod  ie  prevented  from 
baring  molecular  cbangvs  set  np  in  it  at  places  between 
it«  two  oxtrcmcs.  11iis  protection  suffices  so  long  as  the 
.tnrhingagentstemainnonnalintfaciramonntsi  batwbea 
ly  become  exce«sivo,  as  they  do  if  the  blood-vessels  bocomo 
congested,  local  changes  in  the  nerve-threads  arc  can«ed  :'^ 
whence  one  kind  of  neuralgia.    It  shoold  be  added  that  by 


lUinl  tioM :  kad  to  nfft  «iUi  ili«ni  tht*  jvoottt  of  MTMigln^  Rj  takiag  Um 
AMU  bttmea  tha  roniUag  niMibvrt  uxl  lk«  pratint  nnmbm,  «•  gtt  a  oar- 
VNl  nfnmtOi&m  tl  Ou  nbtin  frnjaancim  «itt  whJcli  Ihe  vumIi  ooear  ia 
•face  of  one  Jimonriop.  lb  Mwitiin  tliBlr  nUlirg  frv^nenriM  In  i|aco  of 
tluM  Omnabait,  or  in  (olid  Uanu^  it  it  of  mono  nteLiriil  liiapljr  to  cab«  tlu 
tiro  nnatban  to  umsd  it. 
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Has  shcathmg  of  nerre^tnedalla,  the  essential  norvo-thrcads, 
besides  being  sWoWcd  against  diatarbancca  from  neighbour- 
ing cniTcats  of  blood,  aro  shielded  against  disturbanres  from 
ncTTC-Uircads  in  tiie  sarao  bundle.  Wcro  "  axiH-cylindcrs  " 
lying  in  lateral  contact  not  thna  coated,  a  molocnlar  cbauge 
propagated  tlziongh  onu  woiild  set  up  molecalar  changes  in 
its  Qcighboius;  as,  in  fiict,  it  docs  in  an  early  stage  of 
ataxy,  characterized  by  loss  of  tho  medullary  abcaths. 
Hence,  too,  tho  explanation  of  tliat  normal  absence  of  me- 
dullary sheaths  which  sundry  nervous  etmcturoa  ahow  us. 
For  among  tho  Invortebrata,  m  which  this  normal  absence 
occtm,  tho  fibres  contained  in  tho  samo  bundle  have 
nothing  like  Uiose  many  and  Tariod  diittinclions  which  they 
liavo  in  tho  higher  animala:  they  have  tcrintni  of  which 
the  atmctnres  and  functions  are  much  less  diSbrentiatod. 
Similarly  with  thoso  bundlos  of  grey  or  non>medu1Utcd 
fibnsa,  contained  in  tho  Bynijiathotic  system  of  vertebrate 
animals}  for  these  bundle!),  serving  to  establish  relations 
among  tho  VLScera,  each  of  which  ia  much  les»  divided  into 
I>»rt«  Uiat  act  independently,  there  needs  no  such  pc■Hl^ut  lu- 
Hulntion  of  the  nerve^fibres.  And  the  like  holds  even  in  cer- 
tain porttODS  of  tho  peripheral  oervbro-spinal  system ;  as  tho 
olfactory  expanaiou,  which  oonsista  of  an  extensive  plexus 
of  non-medollatod  fibres,  and  which  bus  tho  pecolianty 
that  different  parts  of  its  area  aro  not  acted  upon  sopa- 
ratfly, 

Tho  evidences,  direct  and  indirect,  thus  justify  ns  in 
conclndjng  that  (he  norvons  system  con<ji§ls  of  one  kind 
of  matter  nndt^r  diflcrenb  forma  and  eonditions..  In  tiiu 
grvy  ti«sao  this  matter  exists  in  masses  containing  cor- 
puitcles,  which  are  soft  and  have  gisnoles  diaperswl  through 
them,  and  which,  besides  being  thuji  unstably  composed, 
aro  placed  so  as  to  bo  linblo  to  disturbance  in  the  greatest 
possible  degree.  In  the  wliito  tlasno  this  matU-r  is  collected 
together  in  extreini>ly  elcndor  threads,  that  are  denser,  that 
aro  uniform  in  texture,  and  tltat  aro  shielded  in  an  unusual 
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mftUicr  from  disturbing  forces,  except  nt  tlioir  two  extro- 
tnitiee.  Ami  Llio  implication  on  wliich  we  henceforth  pro- 
ceed is,  that  tho  masses,  aiut&bly  constitatcd  nnd  coa- 
ditioned,  aro  acnts  of  dcatniotivo  molccaW  ohuagcs,  und 
diwogagement  of  motion ;  while  the  stably  oonatitnted  and 
conditioned  thrcodB,  are  the  Bcata  of  molocolar  changes  that 
ore  not  deetractiro,  and  aro  probably  isomeric. 


^  10.  Kcrve-tubea  with  their  contained  protoin-lhreods, 
and  ncrvo-cclU  with  their  contaioed  and  sumniiiiliiig 
BttMCfl  of  changing  protoin-aubataiioe,  are  tho  biatologic 
elements  of  which  tho  ncrvons  system  ia  built  up; 
sod  wo  hnvo  now  to  ask  in  wlutt  way  they  uru  put 
together.  'We  will  begin  with  tlio  pcripl)«i«l  t^'rmina- 
Itooa  of  the  nerve-tabes ;  or  rather,  with  chose  of  them 
which  lie  on  tho  outer  surface. 

Suppose  tho  «kin,  including  those  introrertcd  portions 
of  it  which  form  the  receptive  nioaa  of  the  special 
KU4e!<,  to  be  marked  all  over  in  such  a  way  as  to  form  a 
aet'Work.  Suppose  the  meshea  of  this  net-work  to  vary 
extremely  ia  their  aizoa;  «o  that  while  in  sonw  places  tliey 
arc  as  large  as  thocMof  a  fMhiiig-oet,  they  are  iu  other  places 
not  large  enough  to  adniiC  Uio  point  of  a  needle.  Ur,  to 
speak  specifically,  suppose  that  on  the  middle  of  tho  buck 
the  nwehflB  are  Komo  2J  inches  iu  diameter,  and  that  being 
equally  largo  over  tho  middk^s  of  the  fore-anna,  and  the 
middJea  of  tho  thighs,  they  diminish  to  2  incht-s  and  leas 
orer  the  neck  and  hrciutt,  to  1^  iiichca  at  tlie  extremities 
of  the  Icgtt,  to  Ij  inches  on  the  backs  of  the  bands,  to  less 
than  an  inch  on  the  forehead,  to  less  than  balf-an-iach  over 
the  cheeks  awl  over  the  pulms  of  tlio  hiind^,  to  a  <inarter 
of  an  inch  and  le^  over  tho  fingers,  to  a  twelfth  of  an  inch 
at  the  inner  tips  of  tlio  fingers,  and  at  the  tip  of  the  tonguo 
to  ono  twenty-fourth  of  an  inch  in  diameter;  and  eup- 
piMQ,  further,  thai  over  the  book  of  th»t'  dernuil  sac  which 
form^  the  eye,  those  meshea  aro  so  small  that  a  microsoo;^ 
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retjaired  to  dlstingvisli  tliem.  Hurini;  imagined  Bach  a 
Bt-woric  of  which  tlio  mcshus,  irregularly  polj'gonul  in 
their  outlines,  are  thus  wido  over  parts  of  ibe  sur&co  Uiat 
have  hut  littlo  variety  of  converse  with  the  external  world, 
and  bocotne  smaller  in  proportion  aa  the  surtacea  have 
multiplied  and  variable  contacts  with  things ;  we  eliall  have 
gnincd  an  approximato  idea  of  tho  n-lntions  among  the 
separate  local  areas  in  which  there  arise  iudi-jiindcut  nerves. 
To  complete  tho  conception,  however,  something  olso  most 
1)0  BopposwJ.  The  large  nieehes  we  must  roprexent  as 
mitrked  out  by  very  broad  lines — say  a  quarter  of  nn  inch 
broad  where  the  mcehcs  aro  largOBt.  Wo  must  imagine 
them  nnrrowiDg  ns  the  meshes  become  smaller;  until, 
when  WD  oonio  to  the  meshes  over  the  snrfoco  of  the 
retina,  thu  dividing  lines  have  dwindled  to  the  thick- 
ness of  a  gossamer  thread.  And  now  let  us  coneeivo  that 
within  each  of  these  areas,  large  or  small  as  it  may  happen, 
there  exists  a  plcxas  of  fibres,  formed  of  the  essential  nervo 
substance,  that  aro  oonlinuoos  with  one  another,  but  havo 
no  oonnuclion  with  the  fibres  occupying  adjacent  areuM. 
I<fot,  indeed,  tliat  wc  must  conceive  any  aharp  limitation  of 
tbo  !<paco  occupied  by  each  plexus.  Wo  must  ossnme  thai 
tho  line  sopnrotiiig  two  area.H,  hero  very  broad  and  hero  very 
narrow,  covers  a  apace  into  which  fibres  from  both  the  areas 
run,  without  joining  one  another.  Hoiioc  the  area  belong- 
ing to  each  independent  plcxns,  is  the  internal  area  of  the 
mesh,  plus  tbo  spaco  occupied  by  its  circumscribing  broad 
or  naiTow  lino ;  and  tho  brtwdth  of  Uie  lino  represents  the 
extent   to   which  adjacent   areas  overlap.  Such, 

then,  aro  tho  peripheml  expansions  of  those  nerves  which 
are  liable  to  be  acted  on  by  cxtomal  forces.  Here  each 
monopolises  a  rclative1y>great  tract  of  the  snrGice,  and  hero 
an  extremely  minute  one.  Enoh  is  nn  independent  agent — 
each  is  capable  of  having  a  chango  sot  np  in  it  withoat 
changes  being  set  up  in  its  neighbojirs.  The  skin  i.i,  as  it 
were,  occupied  all  over  with  sepamtu  foolers,  that  are  hero 
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widely  scattered,  lioro  clustered,  »nd  lit>r(>  crnwdcd  togother 
aa  doeely  as  nmmtcnaiice  of  thoir  iDdiridualicics  will  allow. 

From  Uie  niTvo-pIexas  occnpying  one  of  these  areas,  tlicre 
fakes  its  riao  tho  central  fibre,  or  axis-cylinder,  of  a  neryo- 
tube.  Cotttoil  witli  its  medulla  and  inelosing  slicatli,  it 
takes  its  mj  from  tlie  Bnrfaco  inwitrds,  and,  proceeding 
witlioai  any  branch  or  junction,  eventually  reach<M  a  mniKt 
of  grey  matter  with  imbedded  vesiclca — a  nerve-centro  or 
gaoglion.  Into  tbo  enbstanco  of  tbis  the  essential  norvo- 
ihrcnd  runs,  becoming  dircstcd  of  Us  modullary  shcatb; 
and  where  tho  structure  is  least  inrolved,  tlie  essentiid 
ncrve-fibte  frcqnently  if  Bot  always  ends  in  a  nerve-vesicle, 
la  8nch  simplo,  and  what  w«  may  call  typical,  centres,  there 
bnucbes  out  froni  somo  other  part  of  tho  nerve-vesicle, 
anotlicr  nerre-fibre  which,  iiimilarly  incloHod  in  its  doablo 
sheath,  pursues  an  outward  courM>,  ordinarily  along  the 
same  general  roate  as  the  first,  until,  reaching  the  samo 
part  of  the  body,  it  buries  itself  in  a  bnndlo  of  mu-scular 
fibres  amid  which  ita  ramifications  end.  Thus  wo  have  m 
tlo  elements  of  what  is  called  a  ncrvons  arc — 1,  a  peri- 
pheral expanaioo,  placed  where  it  ia  liable  to  be  disturbed 
by  BQ  external  agent,  and  so  formed  as  to  be  most  easily 
disfm-bed;  2,  a  connected  fibre  capable  of  being  readily 
affected  by  disturbances  at  this  outer  end,  but  shielded  from 

tnrbances  olsowhere;  3,  at,  or  near,  the  inner  end  of  this 
fibre,  a  cortntsclo  of  anslably-airaogcd  substance,  apt  to 
give  out  much  molecular  motion  when  disturbed ;  4,  a 
second  fibre  diverging  from  the  corpuscle,  or  ita  neigh- 
bourhood, and  subject  to  disturbance  from  the  motcentur 
metion  discnguged  near  its  origin,  but  protected  irom  other 
inflaenoos  ;  S,  at  tlie  remote  extremity  of  this  second  fibre, 
a  subdivided  termination  amid  a  substance  Uial  contraets 
greatJy  when  disturbed,  and  which,  in  contracting,  moves 

0  part  of  tho  body  in  wliich  tbo  first  fibre  took  its  rise. 

ig.  1  13  a  diagram  representing  these  elements  of  a  nervous 
A  being  Uiu  IJntt,  or,  us  it  ia  callt>d,  i^root  wirt«t 


This  nrrnngoincnt  of  parta  is  perpetually  repeated  tKrongh' 
out  tJio  iierTous  systom ;  snd  if  we  gcoeraliae  tho  conoep- 
tiou  somewhat  l>y  supposmg'  that  the  commoncemctit  a  ia 
not  occL'Bsarily  oxteriialj  but  may  bo  on  on  inner  sorfiico,  op 
within  &n  organ,  while  the  terminaUon  e  ia  not  necessarily 
in  a  muscle  but  may  bo  in  a  gland ;  we  shall  have  a  conoep. 
tion  that  is,  in  a  certain  sonw,  iinivBrsally  applicable.  I 
Bity  in  a  certain  sense,  becaoae,  nntil  anoUier  clement  U 
added,  the  conception  is  incomplete.  These  coupled  nerves, 
with  tho  ganglion-ooU  acting  as  a  direct  or  indirect  link 
between  them,  rocorring  everywhoro  in  Rubstantially  tho 
Mmo  relatione,  appear  to  form  a  compound  Htnioturo  out 
irf  which  the  nervous  system  is  built — its  unit  of  compowi- 
tion.  But  thia  is  not  no.  By  multiplication  of  such  arcs 
wo  may  get  a  multitude  of  separate  ncrvons  »gcncir!>, 
but  not  a  nervous  system.  To  produce  a  nenrouB  syRtein 
there  needs  an  clement  connecting  each  Bnch  nervous  arc 
with  the  rcat — there  needs  a  third  fibre  mnning  from  the 
ganglioit'Cell,  or  its  neighbourhood,  to  some  place  where 
otlier  communicating  fibres  come;  and  where,  by  direct  or 
indirect  junctions,  actual  or  approximate,  the  primary 
conplcs  of  ncrresi  may  bo  brougltt  into  relation.  That  is, 
there  requires  what  we  may  call  a  eetUnpetat  nerve.*    In 

'  Tb«  word*  otutfipttal  and  emtrtfu^  an  occulDnally  n«aj  in  ncrr^ 
phfidologf  H  Uw  viiuiTklsnU  of  affi-itnt  and  «ir<reiit.  Bnt  aa  alTnnit  and 
cffctcot  an  b;  tti  Ihe  mast  generally  adaptnl,  and  ne  aU>  llin  niott  diKrlp- 
ti*r,  it  Moma  to  m*  tbit  Uie  word  tmlrifdat  vaj  with  adranbg^  bavs  lliia 
nan  ajiceial  mcMung  girca  to  it ;  and  cnitrifi^gri  Uio  cotnlativa  maBalaf. 
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Tig.  Z  ia  shown,  diagrammaticaUy,  tho  relation  in  irbich 
this  stancU  to  the  others.  A  ccntaipotal  Berve  being  added, 
there  roBolts  what  wo  may  fitirly  regivd  as  tho  anit  of  com- 
position of  tbo  nervous  system.  We  shall  bare  presently 
to  rec<^nixe  certain  Gbres  which  this  conception  does  not 
include.  But  tlM?y  arv  not  essential ;  for  a  nerrons  system 
is  possible  without  lliAin.  Iiet  na,  tlten,  taking  this  as  oni 
unit  of  compoiiition,  consider  the  general  method  after  which 
a  nervous  system  ia  conatrnclfsl. 

^11.  The  fibres  ropresented  in  tho  above  dtagruns,  do 
not  ordinarily  pursue  their  rcepectivo  courses  by  themsdlTM : 
they  proceed  in  compaoy,  as  shown  in  Fig.  3.  The  afforcmt 
nerres  ariiiing  at  a,  in  scporato  but  adjacent  areaa  on  tho 
skin,  or  in  other  orgnns  recipient  of  external  impressions, 
cottvergo;  aod>  while  maintaioing  their  •oporato  indiri- 
dualities,  become  united  into  a  bundle  iiiclo«od  in  a  sheath. 

n4-» 


Other  libeatliod  bundles  of  fibres  from  other  cinslored  areas 
ia  the  same  region,  proaontly  join  them,  and  run  along  with 
them  in  a  compound  bundle,  until  they  erentually  reach  tho 
Duus  of  imbedded  nerrc-vosiclcs  constituting  *  ganglion  or 
nervona  centre  B.  Similarly  the  efferent  nerves  which  havo 
their  roots  in  this  ganglion,  issue  &om  it  as  a  buodlo,  which, 
commonly  inclosed  in  the  same  general  sbcatb  as  the  afferent 
nerves,  goes  bock  to  the  part  of  the  body  whence  these 
aro«e;  and  oocondary  bundles  of  these  efferent  nerves, 
diverging  and  rc^diverging  from  one  another  as  they  enter 
this  part,  as  nt  e,  Stmlfy  become  lost  in  its  yaxioQB  xanv^eb* 
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I  In  liko  mAniiPT  the  centripetal  fibres  d,  originating  in  tltis 

I  g'">K'""')  Inki!  ihcir  common  coar^i^, joined  perhaps  brother 

I  fibres  originatinfc  ebowlicre,  towardic  &  giinglion  E,  Uint  is 

larger  and  has  more  numeroua  couneciioiis.  Of  course  tho 
clostort-'d  hncs  and  spotted  circles  in  Fig.  3,  arc  entirely 
diagrammatic — give  no  idea  of  tho  scpantQ  norrea  and 
buiiiUus  and  ganglia  tui  thiiy  actnally  exist;  bat  merely  of  tho 
n;litt.ioiis  in  wliioh  they  stand  to  one  auothor.  It  should  be 
lidded  that  the  more  contral  ganglion,  to  which  cosrerge 
other  bundles  of  centrii>etal  nerves  {logrther  with  somo 
afferent  nerrcs  that  pass  through  inferior  ganglia  withont 
Htopping)  may  itself  bo  subordinate  to  a  still  anpcrior,  or 
atill  more  central,  ganglion.  To  this  it  gives  off  what  may 
bo  called  snperior  contripetal  nerves  ;  and  other  nerves  of 
tho  EMnc  or  of  a  lower  order  being  brought  to  it,  this  highest 
ganglion  beeomes  a  place  whore  there  arc  established 
cominuaications  antong  all  tlie  subordinate  and  sub-subordi* 
aate  ganglia,  with  thoir  aflbront  and  i-ffercat  fibres. 

One  further  kind  of  connection  exists.  Tho  immcnso 
majority  of  animals,  have  their  parts  symmetricatly  arranged 
-sometimes  radially  but  more  froqaontly  bi-latcrally.  For 
the  corresponding  parts  there  arc  habitually  currceponding 
ganglia ;  and  tho  connections  that  remain  to  be  nitined  nro 
thoAO  between  these  corresponding  ganglia,  or  ganglia  which 
belong  to  tho  same  grade.  Such  connections  coneist  of 
what  ar©  called  commissaral  fibres.  They  aro  indicated  at  h, 
wlicro  thoy  transversely  join  the  stractnre  shown  in  detail, 
with  the  answering  stmcturo  belonging  to  tho  other  sido  of 
tho  body.  Tho  word  commiMSuml  is,  indeed,  sometimes 
used  in  a  wider  senHO ;  including  fibres  that  nnito  ganglia  of 
different  grades.  I3ut  since  the  great  majority  c^  tho  fibres 
callod  commissural  are  those  which  join  duplicate  g»nglia>  or 
cIho  ganglia  that  occupy  like  relations  in  the  hiciarchy,  it 
will,  I  think,  conduoo  to  elcamees  to  restrict  it.s  application 
to  these:  leaving  the  word  centripetal  for  fibres  which  con- 
DCCt  ganglia  of  lower  orders  with  tho&o  of  higher  orders. 
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Tlie  commissTires  thtw  bringing  into  relation  tLo  members  of 
each  pair  of  centres,  infmor  or  Etipcrior,  nnd  bo  linking  tho 
two  baWcs  of  the  ncrvons  syatum,  complete  tbe  aerroiui 
oommimicntiODS  tlmnghoni  the  organism. 

Tliis  description,  purposely  generalized  wilh  a  view  of 
cxliibiting  tho  principles  of  ncrvonfl  organization,  apart 
from  any  particular  typo,  may  bo  fitly  Knpplcracntod  by  the 
description  of  a  special  «lructare  thnt  illnstratcs  them. 
Each  »uc)eer  on  any  arm  of  a  cuttlo-fisb,  has  a  ganglion 
aeated  beneath  it.  To  this  descend  the  aSerent  nerves  that 
arc  affected  by  foncbing  tho  sncber;  and  from  it  ascend  the 
efferent  Derres  distributed  to  tho  moscular  fibres  of  the 
sucker.  Tlicao  form  a  local  nervous  i^stem  that  ia  ex- 
porimcotally  proved  to  bavo  n  certain  oompletenoss  in  it««1f. 
But  now  from  the  ganglion  nndcmeatli  each  sacker,  fibres 
run  along  tho  arm,  in  company  with  fibres  from  all  Himilar 
ganglia  in  the  arm ;  and  this  bundle  of  centripetal  filtrea 
eventnally  reaches  a  gongUon  at  the  base  of  the  arm.  Each 
arm,  similarly  constructed,  thns  has  a  chief  ncrvons  centre 
in  which  tho  fibrvs  from  all  its  minor  Dcrroua  contre^  arc 
brought  into  oommunication.  Further,  all  round  tho  ring 
formed  by  tbe  nnited  base  of  the  arms,  there  moa  &□  an* 
nolar  oommissaro  connecting  these  superior  ganglia.  And 
then  from  each  of  them  is  given  off  a  bundle  of  fibres  that 
proceed  contripotally  to  a  still  higher  centre — the  cephalic 
ganghoii ;  «'h(.T(>,  conseqiioully,  n£rve»  from  all  tho  arms  ore 
broDght  into  direct  coiumuoicatioa  with  one  another,  and 
aUo  into  communication  with  nerves  arriving  from  ganglia 
in  other  ports  of  the  body.  Omitting  details  and  qoalifictt- 
tions,  uot  essential  to  such  n  conception  as  concerns  as  here, 
we  thus  see  that  in  acrvous  structaro  tfacro  is  a  centralisa- 
tion and  re-oentntliisation,  that  is  canied  Isr  in  proportion 
as  the  orgaoisatioD  is  high. 


I  §  12.  Wo  may  bo  sure  that  along  with  a  principle  of  or- 

I      mDgcmeot  nnios^  conaccting  structures,  thcco  gtXA  wnoa 
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principle  of  composilioo  in  the  ccntrca  tbitt  are  ooimectc<l ; 
wliich  BTO  not  nimpiy  places  for  tlie  meeting  of  fibres,  but 
placos  in  wliich  tliero  oxisl  ageata  Uabto  to  be  acted  on  hj 
the  in-coming  fibres  and  capable  of  actbg  on  thu  out-going 
fibres.  Eespecting  the  principle  of  composition,  our  reason- 
ings most  be  tnainly  hypothetical ;  but  they  will,  I  tbink, 
prove  of  Bome  worth,  by  leading  us  to  conclusions  that  har* 
monize  with  observation,  so  ftu-  as  this  carries  us. 

In  ascending  from  the  lowest  to  the  highest  types  of  the 
nervous  system,  we  see  that  the  distributioD  and  combi* 
nation  of  ncrvc-librcs  are  so  modified,  as  to  mnko  poissiblo  an 
increasing  multiplicity,  variety,  and  complexity  of  relations 
ftmong  diflercnt  parts  of  tho  organism.  What  kind  of  mo- 
dification docs  this  nccossitato  nt  places  where  tho  nervo- 
fibrca  arc  put  in  communication  ?  Wilheitt  nsifuming  that 
two  fibres  wliich  bring  two  parts  of  tho  organism  into  roU- 
tion,  are  always  united  at  their  central  extremities  by  an 
intermediate  norvc-corpusclc,  it  may  be  safely  atfsumcd  that 
continuity  between  their  central  extremities  must  be  effected 
cither  by  a  nerve-corpusclo  or  by  some  less-defined  portion 
of  grey  substance ;  and  it  is  clear  that  in  proportion  to  the 
nnmber  of  difforont  connections  to  be  eatabliahed  among  the 
nerves  coming  to  any  ganglion,  must  be  tho  number  of  the 
more  or  leas  independent  portions  of  grey  enbstnnco  re- 
quired to  establish  them.  Let  as  ooasidcr  tho  implicstions. 
Suppose  that  o  and  6,  Fig.  4,  are  two  points  is  tho  or- 
ganism. To  join  the  nerves  proceeding  from  them,  there 
noods  only  tho  single  ganglion-cell  A.  Similarly,  to  bring 
into  ncrrons  rdation  the  point«  c  and  d,  tho  single  gnnglion- 
ccll  B  suffices.  So  long  as  A  and  B  remain  nsconuected, 
these  two  simple  relations  are  tho  only  possible  ones  among 
tho  points  a,  b,  e,  d.  But  now  assume  tint  &om  A  and  B 
there  run  fibres  te  tlio  centre  C — not  •  single  fibre  fmm 
each,  but  two  fibrai,  one  of  which  in  each  case  proceeds  from 
a  or  b,  and  from  e  or  d.  This  being  so,  there  may  bo  fonncd 
ut  C,  cloven  simple  and  compound  rolalions:  tUew  four 
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potnta  can  be  nimngcd  into  six  groups  of  two,  a  b,  ae,ad, 
bc,bd,cd:  into  four  groups  of  lhno,ha<i,bad,aed,ebd; 
Bud  ioto  one  ^roup  oi'  four,  a  li  c  d.  Himco,  suppornQg  tlie 
oentro  C  to  be  made  up  of  tlie  iii(Icpei><]«nt  culU,  or  potions 
of  grey  substance,  sevd'ally  sei-vuig  to  link  the  mcmbors  of 
a  groap  into  a  separate  oombination,  thero  must  be  at 
least  eloTcn  sach.  If,  again,  fix>m  tbia  oontro  0,  we  assomo 
that  there  run  adoqoately  Quoieroua  fibres  to  tbo  higbar 
iQtre  F,  and  tbut  this  is  aUo  duly  connected  through 
oootres  D  and  £,  with  tbb  points  «,/,$,  h;  then 
possible  number  of  groups,  simple  and  compound, 
that  may  be  formed  at  F,  will  amount  to  247;  and  to 
tuuto  tho  momburs  of  (<ach  group  so  that  it  may  bo  inde> 
pundont  of  the  rest,  thoro  ntiut  bo  at  least  2^17  connect* 


AJi^  links  at  the  centre  F,  Witbont  pursuing  the  calcu- 
ItfUou,  it  will  be  nmnScat  that  as  these  points  in  tho  or- 
ganism increase  in  number,  and  as  tho  clustors  of  tbem 
Utat  are  to  be  bronght  into  roUtion  become  larger  and  moro 
various,  the  central  elDment^  through  which  their  rulationa 
are  eatablished  miLit  grow  multitadinous.  An  in> 

adeoDste  conception,  howorcr,  is  thus  roocliod ;  for  wo  havo 
cwnridorcd  only  tho  rcqui«ile3  for  forming  among  tli«se 
points,  the  greatest  nuMber  of  dilTorvnt  groups,  simple  and 
compoDcd,-  iffooriog   the  diflureut    orders    in  itW:\i  >^:id 


Si 
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Tcfimbera  of  eaot  group  may  be  combinod.  Two  things  can 
be  Birangcd  in  enccessioQ  ia  only  2  diffi'rvQt  v&ys ;  tbroo 
tbingi;  csin  bo  anvnged  in  6  diSi-ront  wujs ;  four  tbinga  in 
24  vuys ;  fivo  tbinga  in  120  witys ;  six  things  in  720  wnys; 
BCrcn  tbings  in  5,0i0  -ways ;  and  so  oa  in  n  progrwmion 
increiLsing  witli  cnormoiiji  rnpidily.  Antmming,  then,  tbftt 
at  tbe  centre  F,  ccrtnin  pointa,  a,  h,  e,  d,  t,  are  to  be  com- 
bined, not  in  tbis  aucceasion  only,  bat  in  all  poBsible  trac- 
cesaiona,  there  will  require  120  different  linka  of  connoc- 
tion  for  this  one  group  of  five  points  only.  These  links, 
whether  scparafo  vesiclca  or  less-diSercntiat«d  portions  of 
grey  matter,  must  occupy  »  considerable  space;  and  snp- 
pO!;ing  they  are  aggregated  near  tbose  pre-existing  cells 
or  links  wliieh  tbcy  bftto  to  re-combine  in  mrions  ordcri, 
thoro  may  result  a  protubcranc«  from  the  centre  F,  as  shown 
at  G.  If  we  suppose  (luit  instead  of  a  group  of  five,  a  group 
of  idx  ia  to  huvc  it»  members  thus  variously  combinod; 
or  if  inatood  of  ona  group  to  bo  so  dealt  wttb,  there  are 
many ;  thia  latcm!  outgrowth  may  become  relatively  vwy 
I:irg^.  And  Riiico  tta  vesicles,  or  portions  of  grey  matter, 
will  be  much  more  bulky  than  tbe  fibres  running  from  thorn 
to  the  TOombers  of  groups  which  thoy  combine,  there  may 
be  expected  to  arise,  aa  nt  H,  a  lateral  centre  attached  to 
the  original  centre,  P,  by  a.  pedicle  of  fibres. 

Of  course  these  diagrams  and  numbors  are  intended  to 
convey  nothing  but  a  gencnil  idea  of  tlie  principle  of  com- 
position  of  nerve  ccntrea — not  to  n^resent  any  actual  com* 
position.  It  would  be  an  absurd  aasnmption  that  among  a 
number  of  points  in  the  body,  there  have  to  be  formed  as 
many  unlike  groups  as  are  theoretically  possible ;  and  it  is 
not  to  bo  Bupposud  that  the  members  of  any  group  need 
«vor  to  bo  combined  in  as  many  different  orders  as  they 
might  be  combined.  Dut  while,  on  the  one  band,  the  abovo 
description  greatly  over-states  tlio  accumulation  of  nerve- 
vesicles,  or  their  equivalents,  implied  by  such  correlations  aa 
nre  actually  reguired  among  a  given  number  of  points  in  the 


organism ;  it  immensely  i»id«r>atates  tiio  nnmber  of  pointa 

to  lie  Eo  correlated,  as  weU  sa  Uio  ntiiii)>rr,  ami  Mirivf  y,  and 

complexity,  of  the  gronpa  into  which  they  »ro  to  be  com- 

binud.     Tho  places  from  which  afferent  nenres  proceed,  m 

wtUX  US  Qto  places  to  which  cScront  nerrea  prooeed,  are 

tnnltitndiiioas.    Ycry  largo  ^ronps  of  sach  {daces  hare  tli»ir 

meiabers  put  in  itimiiltaneoas  commnniattaon.    Tho  different 

gmmps  so  formed  ore  innumerablp.     And  extremely  Tariod 

relatiionB  of  sncceeaion  are  c»tnbIiH)te<l  among  mciabers  of 

the  some  gronp ;  as  well  as  among  difTeronl  groups.    Hcaco 

an  sale  in  asserting  that  along  witli  an  incrrtaiting  mnlti- 

iiy  and  hotwrogcncity  of  nervous  connections,  there  niiuit 

incnosing  massivoness  of  the  nervous  centres,  or  oocn- 

tnnlaticDS  of  vesiculnr  mutU^'r. 

One  further  corolliiry  deserve*  noting.  Each  vesicle,  or 
each  portion  of  grey  matter  that  establishes  a  continuity 
between  the  central  termini  of  fibres,  is  not  merely  a  con- 
necting link  :  it  is  also  a  reservoir  of  molecnW  motion,  which 
L  it  gives  oat  when  dtatnrbed.  Honco,  if  tho  composition  of 
^^berve-centres  is  determined  as  nbovo  imlicated,  it  follows 
^miat  in  proportion  to  tho  number,  extcnsiveness,  and  oom- 
ploxitr,  of  tho  rolnlion»,  simultaneoos  and  sacoessive,  that 
ore  formed  among  different  parts  of  tho  organism,  will  be 
^^le  quantity  of  motecnUr  motion  which  the  nenre^oentres 
^^■«  capable  of  disengaging. 

^^^  5  13.  Aa  &  datum  for  Psychology  of  Uio  most  general 
kind,  iho  foregoing  description  of  nervous  structnrc  might 
suffice.  But  having  to  deal  chiefly  with  that  more  special 
Psj-chology  dlttingnished  as  haman,  it  will  be  proper  to  add 
wmo  acconnt  of  the  human  nerrons  ^stem.  A  few  facta  of 
moment  respecting  its  peripheral  parts,  may  bo  sot  down 
before  we  study  its  central  parts. 

At  tho  surface  of  the  body,  where  the  extremities  of 
ncrre-fibres  are  so  placed  aa  to  bo  most  easily  disturbed,  wo 
gmegaHf  Bad  what  maj  bo  called  moltipUcn  ot    d^iap 
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bancca.  Snndry  appliances  wticTi  appcAr  to  liavo  notliing  In" 
cotnmoii,  hiivc  the  common  runcttOD  of  conceutrating,  on  the 
enda  of  norvea,  tbo  actions  of  external  agents.  That  this  is 
the  cHl-ct  produced  I>j  the  lenses  of  the  c;es,  ia  a  familiw 
laCt.  It  is  a  less  familiar  fnct  tli.it  certain  otolites  and 
minute  rod»  or  fibres,  immersed  in  a  liquid  contained  in  the 
internal  ear,  serve  to  transform  the  less  seuMblo  vibrataona 
communicated  to  this  liqai^l,  into  the  more  sensible  vibnttioas 
of  solid  inH»«cs,  and  to  bring  these  directly  to  bear  on  the 
nerve-tenninations.  So,  too,  is  it  over  tlio  iatcgament;  or, 
at  any  rate,  over  tbo  parts  of  it  Eobjoct  to  nutny  and  varied 
contacts.  Though  men  have  not,  liko  many  inferior  Hmdi* 
mals,  the  well-developed  tactual  multipliers  called  vibrissa 
(known  in  a  cat  as  "whinkers"),  each  of  which  is  a  lerer 
that  intensificB  a  slight  touch  at  tho  outer  end  into  a  strong 
proBSurc  of  tho  imbedded  end  upon  an  at^jaccnt  ncrrc-fibro; 
yet  every  one  of  the  short  Iiaira  on  a  man's  skin  acts  in  tho 
some  way.  And  then,  in  addition  to  thcecj  there  are,  at 
places  where  the  contacts  with  objects  ttro  pcrpotoal,  and 
where  hairs  do  not  grow,  certain  multiph'ors  below  the  eur> 
fiwfr— small  dense  bodies  named  eorpuscuta  taclda,  round  each 
of  which  a  nerre'Sbre  ramiSes,  and  each  of  whicfa,  when 
mored  by  the  touch  of  a  foreign  bo<ly,  gives  to  ita  attached 
nerTe*fibre  a  greater  preasure  than  this  would  receive  wero 
the  surrounding  sobatanco  homogoDoous :  a  fact  which  will 
be  understood  on  rcmemboriug  the  cOect  of  pressure  on  tho 
skin  when  some  small  hard  body,  as  a  thuru,  ia  imbedded 
in  it. 

So  much  for  tlie  itiBtnunenta  that  are  external  to  the 
peripheral  expansions  of  tho  si>rvca,  and  serve  to  cxag* 
gcmto  the  oflects  of  incident  forces.  Wo  may  now  cou* 
template  these  peripheral  expansions  thentHelvcs,  as  being 
adaptod  to  receive  these  cxaggcnilod  incident  forces. 
In  the  first  phice,  the  nlUmate  norve-Gbrillto,  ramifying 
where  thoy  are  most  exposed  to  diaturbances,  consist  of 
zifirve-protoplasm  unprotected  by  medullary  sheaths  and  noi 
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fTVD  cortTcd  hy  tncmknuioas  slioatlis.  In  fact,  tboj  appear 
to  consist  of  matter  Uko  that  contjiiDcd  in  iU!rn>-Te8icleia( 
bat  witlioat  tiio  fat-f^raDolcs ;  aad  may  be  rogardedtu,  like 
it,  taoTO  nodUble  Uian  the  nutter  composing  the  central 
fibres  o{  the  foUy-dlSerentiated  ncrve-tnbtis.  To  this  general 
diBtact«r  of  the  ncrrc-torminations,  have  to  bo  added  tho 
more  special  oh«nctcrs  of  tho  tcrminationa  exposed  to 
iipecta]  forces.  The  delicate  pale  fibres  which  form  a,  layor 
on  the  eorfacc  of  tho  rc-tina,  are  not  directly  affected  by  tho 
nya  of  light  conceutrate<l  iipoa  them ;  but  theso  rays,  pass* 
ing  ihroDgfa  thorn,  fall  on  a  layer  of  cloaely  packed,  bat  quite 
sepontc,  little  bodies  which  are  the  troe  sensitive  structures ; 
and  then  tlio  minute  ncrvc-UbnlUo  thikb  nm  &oni  these  to 
the  stratum  of  retinal  nerve-fibres,  pass  on  Ihcir  way  into  a 
layer  of  nervo-veeicles,  with  which  we  maj  presume 
they  haro  couoeoUons.  That  is  to  say,  this  peripheral 
expou&ion  of  the  oerro  on  which  rigunl  images  laU, 
contains  nmnorons  smaU  portions  of  the  liigbly<unatabIo 
ncTve-matter,  ready  to  change,  and  ready  to  give  oat 
molccuUr  motion  in  changing.  It  is  thus,  too,  with 
those  terminal  ramifications  of  tho  auditory  nerve,  on  which 
sonorous  vibrations  arc  concentrated.  And  thvro  ia  an 
analogous  piKaliaHty  in  the  immcnscIy-Dxpaii<]i,Ml  extremity 
of  the  ol&ctory  nerve.  Here,  over  a  loi-ge  tract  covered 
by  ntocoos  membrane,  is  a  thick  plexus  of  the  grey  nu- 
sheathed  fibres ;  and  among  them  are  diatribnted  both 
nerve>vesicles  and  granular  grey  substance,  such  oe  titat  eot 
of  which  the  vesicles  arise  in  the  nervous  centres. 

The  signiGcanco  of  thesie  structnral  pccnliaritii?s  wc  KhulL 
see  hereafter.  For  tho  present  we  need  only  nolo  the  dbtri- 
bution  of  them.  Over  tho  itkin,  wliich  is  conversant  with 
forces  of  ft  relatively-considerable  intensity — mechanical 
impacts,  pressures,  tensions, — ^wo  do  not  find  that  the  nerve- 
terminations  contain  deposits  of  the  pectdiarly  onsDible 
nerve>«abstance.  But  wo  find  such  deposits  where  the 
incident  forces  are  extremely  feeble,  or  full  on  exoottinelj 
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small  areae,  or  htAh.    The  quantity  of  mnttor  wbicii,  floating 
fts  fiiiDt  odour  tlirotigh  tlie  litr,  rcocheit  tlio  ontl  of  tho  ol- 
foobory  tierve,  in  infiiiiteainial.     Sucli  lomiiiircroua  nndulii- 
tiona  aa  are  allowed,  during  a  momeDtary  glance,  to  fidl  oa  ■ 
one  of  the  minut©  areas  of  tto  rotina,  are  eqaiiraleDt  to  »  n 
mcclianical  forcu  inappreciable  \>y  onr  muasnros,  if  not  in-    ■ 
rxprosKible  by  onr  figures.     Bitnikrly  witit  tbose  atmo<  ■ 
iiplieric   waves  whicb,  produced  by  the  churcli-bell  a  mil© 
away,  and  weakening  aa  they  spread  in  all  directions,  are    ■ 
conveyed  to  the  minute  otolit<.>a  and  rods  of  the  inner  ear,  ■ 
to  be  by  them  impressed  on  the  auditory  nerves.    And  in 
thrso  places  it  is  that  we  find  periplieral  deposits  of  the 
Kixic  iiil  ly-u  nil  tablQ  nerve^substance. 
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§  11.  Arising  from  those  varioosly-spccializod  peripheral 
xtracturoB,  tho  aScront  nerves,  collected  into  their  bundles 
and  compoond  bundles,  run  iiiwanl-S  to  the  spinal  cord ;  out 
of  which  isane  the  corresponding  bundles  of  efferent  nerves. 
In  one  sense  the  spinal  cord  may  bo  regarded  as  a  con*  | 
tiunoua  nervous  centre ;  and,  in  another  sense,  aa  a  series  of 
partialiy-indepcndont  nervous  centres.     Each  pair  of  trunk 
nerves  with  its  Hcgment  of  the  spinal  cord,  hw  a  certain  I 
dftgroe  of  individuality;    and  those  aegmenta  into  which 
enter  tho  pairs  of  massivo  nerves  from  the  limbs,  have 
indiridnaUlics  considerably  pronounced;  since  it  is  experi- 
mentally proved  that  when  Rovorod  from  the  rcist  they  arO 
not  incapacitated.     The  tract  of  grey  matter  in  the  spinoL' 
cord  to  which  the  afferent  serves  of  a  limb  come,  and  from 
which  the  efferent  nerves  issae,  is  practically  the  ganglionic 
ccntro  of  that  limb,  having  very  much  of  automatic  indo-  _ 
pcndcnco;   and   being  joined  by  commissural  Sbrva  to  afl 
liko  centre  belonging  to  the  fellow  limb,  it  forms  with  this 
an  automatic  pair.     So  that,  remembering  how  tho  entire 
oranio-spinol  axis  is  originally  ono  and  conttnaous,  and  that 
ita  anterior  part  has  been  differentiated  and  dovolopud  into 
qait«  distinct  centres  we  may  say  tliat  its  posterior  part,  tha 
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tfanai  oord,  Itoa  tXio  been  so  difierentuted,  thoogli  to  • 
inacli   gnmUer  extent.  To   Uii9   coDcepcion    two 

addiCtona  mnst  be  mndc.  BcTond  theinl«nutltntct«orgtv7 
or  yewcalar  mAttrr,  and  tlw  bundhn  of  norY«-filn«s  that 
enter  Into  and  issue  from  tbem  laterally ;  and  bcjrond  tbo 
tronTCrsc  eommissimil  fibres  ■wbici  connect  Ibc  conwpondmg 
lateral  portinns  of  grcj  mntter  or  partiaUy^diSeiTutinUKl 
pnirs  of  nerroos  centres ;  tbere  are  longitndinal  conumssnnd 
fibres,  joining  these  snccessire  pairs  of  nervons  centres  witb 
one  another,  and  serring  to  integnito  the  !<erie9  of  point  in 
tlut  mmc  wAj  that  thu  members  of  inch  pair  arc  integmted. 
And  tben,  aloa^  with  these  fibn^a  UmI  nnile  nerrooa  eentn» 
of  the  nune  or^r,  tbere  Are  what  wc  found  it  desinble  lo 
diatingnish  as  centripetal  fibres,  ranning  from  the  rclotivoly. 
inferior  nervous  centres  to  the  rclatiTOly-snperior  onea  ; 
with  cenlrifugal  fibres  running  back. 

Of  these  rclntiTcly-sopcrior  nervous  ccnlrea,  we  Iiavo  firat 
to  notice  the  mfJuUa  oblongata;  including  those  parta 
of  the  poiu  Varolii  which  are  woven  into  it,  and  Kiinilarly 
ariBO  out  (rf  the  fourth  vontriclo.  Tliis  is  the  enlarged 
termination  of  the  spinal  cord,  l>'ing  within  the  skull. 
Distingnuhrd  as  it  is  from  lower  parts  of  the  apioBl  cord  hy 
Ha  gmtCrnuusivcDCSS,  tt  is  much  mors  diatingoiahod  by  the 
multiplicity  and  variety  of  its  peripheral  councvtioM. 
'Wliilc  the  saceesiive  segments  of  the  spinal  cord  proper, 
have  pairs  of  oSercnt  and  efferent  nerves  whicli  ara  liuiiteil 
in  their  distributions  to  particular  regions  of  the  body ;  and 
wbUe  even  such  nn  entire  group  of  theso  ■egnicnls 
u  ocenpy  the  lumbar  region,  have  n-latiooii  only  with 
tlw  leg!  and  the  lower  part  of  tho  body;  tlio  me'Iulla 
alUmyaia,  by  tho  intermediation  of  centripetal  filmt,  u 
brm^t  into  rriatkm  not  only  with  the  lower  part  of  Uw 
txidyaad  ita  limba,  but  with  the  npper  part  of  the  body  awl 
itc  linba  ;  aad  oot  only  with  these,  but  also  with  nindry  of 
Ab  pvtairtudt  we  know  at  t]»  organs  of  tlie  special  acaiett 
aai  m^  aafy  with  thme,  bat  also  with  the  raoK  ^nyn^anX 
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Tiaccrn.  Tho  auditory  aervcs  and  the  nervea  of  taato  go 
directly  into  it,  and  though  the  optic  nervea  do  not,  y«k 
from  tho  centres  to  which  thcyrtin  there  arc  Gbrcs  cominiiaSc** 
ting  with  it;  from  ita  lat«rally-appcndod  parts  arise  the 
ncrrcs  of  tho  cyc-miwclfis  aad  the  facta!  oerrea;  and  the 
pnotunogaiitric  netrea,  given  off  from  its  posterior  part^  pot 
it  in  commmiication  with  the  larynx,  tiu)  langs,  tho  heart, 
the  liver,  and  the  stomach.  Respecting  itscoDneciionit>  diiect 
and  indirect,  much  remains  to  be  aiscertained }  bat  vhat  is 
known  jnstiltcs  the  conclusion  that  the  medulla  oblottgata, 
inchidiitg  the  Btmctures  that  are  adnate,  ia  a  portion 
of  tho  originaUy-nniftHin  corebro-spinal  axis,  which  has 
been  diflercDtiatcct  into  a  oentre  of  a  higher  order  than 
those  behind  it,  or  (}iose  at  the  base  of  the  mass  in  front 
of  it — higher  in  the  sense  that  it  bas  beoonw  that  portion 
of  tho  axis  in  which  centripetal  fibros  mnning  from  the 
posterior  ganglia,  and  from  some,  if  not  all,  of  the  anterior 
ganglia,  called  by  »ome  sensory,  are  brought  into  relation 
with  one  another — a  oentre  throogh  which  thcso  local 
ceotros  are  united  into  ono  Bystein. 

Passing  over  witli  a  mere  recognition  the  anterior  ganglia 
ju9t  named,  the  ejtact  relationa  of  which  are  iU<anderstood, 
bat  some  of  which  co»i})«rativu  morphology  proves  to  bo 
portions  of  tho  front  end  of  the  cerebro-spinul  axis  that 
hare  bocomo  differentiated  into  ganglia  of  the  first  order, 
receiving  those  eptxrial  external  stimuli  to  which  the  front 
end  of  tho  body  'a  exposed  j  there  remain  only  to  be  noticed 
the  two  groat  bi^lobcd  ganglia,  which  in  Man  form  the  chief 
mass  of  the  brain — tho  cerebellum  and  the  cerebrum.  Phy- 
siologists and  anatomists  are  agreed  in  rrgardiog  tlicso  as 
ceotnw  of  a  itill  higher  order.  Anatomical  proof  of  their 
superiority,  as  being  the  scats  of  still  higher  centralization, 
is  very  incomplete ;  for  the  difficulty  of  tracing  tho  coorsos 
of  all  ilm  nerve-libreM  lliat  enter  into  and  i«uo  from  thorn, 
has  hitlu^rto  been  insuperable.  Bat  their  connections  with 
tho  Bubjneont  minor  centres  and  wiUi  the  vudvlU  oblongata. 
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■K  sarli  na  to  uuike  it  certain  tlint  tlirotif^h  tho  int^rmediit- 
tio0  of  tht^fiO,  ttoy  communicato  with  tbo  whoio  jwriplicral 
nerrons  ejstcm  ;  and  nro  placos  in  whicb  centripetal  filweft 
from  conlrcA  of  both  tlio  fir^t  nnd  eecond  orders,  joined, 
possibly-,  witli  some  simply  aflorcnt  fibres,  urn  bronght  iato 
rariona  rclatioiu :  relations,  howeror,  that  motit  likcl;  diflor 
in  their  natnros  from  those  established  in  inferior  wntrca — 
difler,  perhaps,  as  those  Gnppos<.-d  to  bo  formed  in  the 
ccntro  H,  Fig.  4,  difEV-r  from  thoso  fonncti  in  tho  centre  F. 

Among  the  facts  of  fundamental  siguificancu  with  which 
we  iir«  here  concerned,  one  other  may  be  uamvd.  This 
concerns  the  histological  stractnTca  of  nervous  centres.  In 
automatic  ganglia,  the  direct  union  of  Dorre^fibres  with  ncrv&> 
colls  is  hahitoal.  Thronghout  the  spinal  cord  the  "  axis-cylin- 
ders **  may  not  unfrcqnontly  bo  traced  muning  into  the 
Tpsiclca.  Bnt  in  the  higliw  ncrt'c-ccntrca  direct  connections 
are  much  les  readily  made  ont;  and  it  is  question* 
ablo  whether  in  the  highest  they  occur  at  all.  In  tho 
grey  anbatance  of  tho  ccrcbmm,  tho  delicate  oer%-e-fibrwi 
which,  diTcstcd  of  medullary  xheuths,  ran  among  the  im- 
bedded corpufscles,  do  not  directly  unite  with  them;  orif  it  is 
too  much  to  say  that  there  are  no  snch  anions,  we  may  say 
that  they  are  rare.  Such  communications  aa  exbt  arc 
apparently  between  the  branched  terminalions  of  the  fibres 
and  tho  isnuficd  processes  of  tho  corpuscles.  Thus  at  tho 
one  extreme,  nmple,  ch'nr,  and  complete  connections  aro 
the  rule ;  and  at  the  other  extreme,  inrolred,  vague,  and 
incomplete  connections. 

$  15.  Somo  aoconnt  must  he  given  of  certain  remaining 
nervoua  structures,  witli  wliieh  Ps^'chology  is  indirectly 
concerned.  Thus  far  we  liave  dealt  only  willi  tho  fibres  and 
centres  that  stand  passiTcly  and  actively  related  to  tho  ex- 
ternal world ;  bot  there  are  fibres  and  centres  tliat  stood 
related  to  those  internal  orgaun  which  moke  pOAsiblo  tbo 
continnaDC«  of  relations  to  tlie  external  world. 
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Tho  first  to  dnini  uttontiou  nro  tlic  rasn-motornerrcB.  Ban- 
dies of  Uioao  iitRue  from  tlio  spinal  cord,  aud,  j<nnfid1iy  bundle* 
of  nerves  arisiag  from  the  sympathetic  sjrstom,  accompany  (he 
tnain  artvnog :  dividing  and  suhdividing  whororcr  thogc  do, 
80  as  to  sapply  fibres  to  all  tLoir  hmnchos  down  to  tho  most 
minntc  Tlio  vaso-motor  nerves  form,  in  fact,  an  additional 
series  of  efferent  nerves.  The  nervons  arc  under  ita  lowest 
fbnn,  consists  of  tho  afferent  nerve  with  its  porijihcral  ex- 
tremity exposod  to  extomal  actions,  tho  ganglion-oorposcl* 
to  which  ltd  central  extremity  runs,  and  the  eSbront  oerve 
thonco  issuing  to  end  in  soma  mnsclo.  But  as  we  havfl 
seen,  the  onit  of  composition  of  the  developed  nervoos 
system,  includes  a  centripetal  fibre,  running  from  tho  first 
or  snbordinato  centre  to  a  higher  centre;  and  hero  wo 
luve  to  add,  88  an  habitual  eloment  of  this  unit  of 
Gompoeition  in  ita  complete  form,  a  viuto-motor  fibre, 
running  to  that  part  of  the  body  in  which  tlie  two  ends 
of  Uw  nervous  arc  lie,  and  bringing  tho  hlood-TOSSols 
of  that  part  into  relation  with  the  other  parts  of  tho 
apparatus. 

Tho  ccrehro-spinal  nervons  sj'stom,  besides  Iiaving  these 
direct  commonicatioDB  with  tho  mmscuhtr  walls  of  tho  tubes 
which  bring  blood,  both  to  itoelf  and  to  tlio  muscles  it  sends 
fibres  to,  is  also  put  into  relation  with  other  ptui«  on 
which  it  is  equally,  though  less  immediately,  dopcndent — 
tho  viscera.  Those  have,  indeed,  a  nervous  Bjrstcm  of  their 
own,  possessing  apparently  a  considerable  degrco  of  inde- 
Ipondeuce — tho  sympathetic  sjrstom;  and  ono  all-important 
^Tiscns,  Ujo  heart.,  has  a  nervous  system  that  is  demonstrably 
independent.  Tho  morphological  interpretation  of  tho  vis- 
ooral  nervous  system  is  not  settled;  but  whether  it  has  a 
Boparate  origin/ or  belongs  to  the  periphery  of  tho  ccrobro- 
spinal  system,  tho  undoobtcd  lact  is  that  tho  ccrcbro-sptwd 
system,  through  Uio  nerves  running  from  it  into  tlia 
trunks  of  the  sympathctio,  communicates  with  all  tliese  vital 
0i:gaQS ;  and  thac  oven  the  heart,  complete  as  is  its  local 
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MrroDS  Byslem,  It,  bj  Um>  vagas  or  pnottmoj^astric  ncrvo, 
iat^nted  witli  the  cerebro^iiuU  S]-.ttcin, 

A  more  particular  sccoiiiit  of  tlicso  oail  inmdry  stractores 
of  the  &amo  class  is  not  necessary  here.  TLo  goncral  fact  of 
ugnificauce  for  as,  is,  that  the  brain  and  spiiuU  cord  which 
thnrngH  their  aScrcnt  aorvcs  sro  put  in  relation  with  tho 
tfCUxmB  of  tho  external  worldj  and  which  through  tlieir 
oflbrent  acrve»  nru  put  iu  relation  with  tho  Btmctaroa  that 
react  on  tfao  ext«ninl  world,  nro  »I»o  pub  in  relation  with 
tho  orgmus  immediately  or  remotely  iii.4tniment«l  in  supply, 
ing  them  with  nutriment,  and  removing  tlte  effete  nuiltorv 
resulting  from  their  activitiea. 

{  16.  Ill  tho  foregoing  description  I  haTO  ondcaTOored  to 
include  nil  that  Psychology  needs.  Many  conspicuous 
traits  of  nonroua  structure  which  some  will  Uunk  ought  to 
be  set  down,  me  really  altogether  irreleront.  lliat  iu  the 
spinal  cord  the  grey  matter  ia  placed  internally,  while  in  tho*Ci 
cerebrum  it  forms  an  outsido  stratum,  is  a  fact  of  moment 
in  anatomy,  but  one  which  throws  no  light  on  the  science  of 
mind.  l^owWgo  of  the  truth  that  the  posterior  roots  of 
the  spinal  nerreturo  afferent,  while  the  anterior  are  cSi-rent, 
is  all-important  to  the  pathologist ;  but  to  tho  psychologist 
it  is  quite  nniraportant,  since  this  arrangement  might  h«TO 
boen  rorersod  without  tlie  principles  of  nervous  stnicturo 
being  in  the  least  changed ;  and  it  13  with  these  primriples 
only  that  the  p^cbologist  ia  concerned.  Tho  loading  fuoU 
embodying  these  principles  may  be  eommcd  up  thus : — 

The  three  great  sob-kingdonui  of  animals  in  which  tho 
nervous  system  becomes  considerably  evolved,  show  i&  that 
along  with  tho  rolativcly-incrcascd  massiTeacss  distingoish- 
ing  the  higher  tj-pes  of  tho  nervoos  iq-stcm,  there  goca  that 
othor  kind  of  intcgmtion  implied  by  increaao  of  structural 
combination.  There  is  multiplication  and  cnlnrgeraent  of 
the  parts  that  unite  local  nervous  ccntTca  with  general 
oervous  ccntirvs.     Very  frequently  there  is  au  approach,  or 
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ctastering  of  norvoua  centres  that  wore  prorionsly  fw  ftput. 
And  thcro  is  both  a  rolatiro  nad  an  nbwlate  increoM  m 
tlioae  contro!)  whicli  have  the  moat  multiplied  relations  witli 
local  centres,  and  thwmgh  thorn  with  all  porta  of  tho  body. 

The  nervous  eystom  is  made  up  of  threads  inclosed  ia 
sheaths,  and  coq>uacl(!s  imbedded  in  protoplasm  ;  of  which 
tho  threads,  nnittid  into  bnndlRa,-con!itUute  almost  tho  n-hole 
of  tho  peripheral  parts,  while  the  corpnseloa  with  thoir  matrix 
are  found  chiefly  iu  tho  central  parts.  Having  at  its  ontor  ex- 
tremitj  a  ploxna  of  highly-unstable  mattor,  a  norvo-thread, 
consisting  as  wo  conclnde  of  ]<»»  unstable  matter  bat 
matter  tHomorically  tntQ.-tfonned  with  ease,  runs  inwards, 
Rurrounded  by  substances  that  shield  it  fnun  lateral  distur- 
bance. Erentnally  it  reaches  a  mass  of  highly  unstable 
matter,  so  conditioned  as  to  undcr;^  dveompoHition  with  the 
greatest  facility ;  and  Irom  tlio  pluco  where  this  Uc«  there 
ran  other  Iil:o  fibres  to  other  uioKMai  of  unstable  matter,  of 
the  same  kind,  or  of  a  diSbront  kind,  or  both — here  to  a 
portion  of  substance  that,  contracts  when  disturbed,  and 
her©  to  a  superior  oontre  costAining  more  of  the  eaaily-de- 
oomposed  nervo-substance.  These  threads,  afferent,  efferent, 
and  centripetal,  with  their  connecting  corpuscle  or  portion 
of  gr«y  mntti-r,  wo  regard  as  forming  the  unit  of  oompositios 
of  tho  ncr\'ou8  itystom. 

Such  units  are  rarionsly  grouped  and  combined.  Badi 
local  ganglion  is  a  place  where  many  afferent  and  many 
eflevent  nerves  are  connected  by  many  portions  of  tho  un> 
etable  nervo-matter,  capable  of  Buddenly  giving  out  much 
molecular  motion.  Each  anpi?rior  ganglion  ia  a  place  where 
CcntripcUd  iiud  centrifugal  fibres  from  such  local  or  infc-nor 
ganglia,  ore  similarly  connccU.'d  by  similar  matter.  And  so 
with  still  higher  ganglia  in  their  relatdoua  to  these.  From 
which  principle  of  combination  it  results  that  the  posuiibtli- 
ties  of  diSbtcnt  compound  rotations  incrooso  as  fast  as  the 
oentiolization  progresses. 

We   saw,  howerer,  that    this   establishment   of  more 
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B,  moro  involved,  and  moro  niriod  rolatJona  nmong 
'  pguia  of  Uio  orgaoius,  implitw  Dot  aimply  Uii»  grouping 
of  fibres  and  this  anaageineat  of  centres ;  bufc  at«o  a  mul- 
tiplicatioQ  of  tho  nerve-corpuscles,  or  portions  of  grey 
mattor,  occupying  their  centres.  And  wo  found  it  to  follow 
tti»t  wbere  tho  oompniuid  rvUtiona  formed  arc  among  many 
{mints,  or  where  tlio  points  ore  to  bo  combined  in  manyordan, 
or  both,  great  accumulation!)  of  grey  matter  are  needed :  an 
important  corollary  being  tliat  tbo  qoantity  of  tlitit  matter 
capable  of  giving  out  much  motion,  increaaea  in  proportion 
as  ibo  combinations  formed  booomo  largo  and  hetcrogcneons. 
FM«ng  to  tho  special  nervona  stmcturo  related  to  that 
^fjiecial  Psychology  of  cliief  import«noo  to  us,  wo  saw 
thfi  spinal  cord  is  a  series  of  partly  dependent,  parity 
adent,  double  nerve-contrea ;  each  ooncomed  witli  a 
particnUr  portion  of  tho  tmnk  or  a  particolar  Umb,  to  the 
skin,  mnsclea,  and  vcsitcls  of  which  it  sends  ntTvcs. 
Tlio  enlarged  cei)halic  extwniity  of  Uio  frpinal  cord,  tho 
mtdutla  ohlongala,  is  a  centre  connected  by  centripetal 
fiVri»  with  these  partiaUy-diffiTcntiated  inferior  centres  j 
and  roceiving,  as  it  also  does,  directly  or  indirectly,  nerv«s 
from  tho  special  sense-organs,  the  medtdla  oblongaia  is  * 
centre  where  the  local  centres  concerned  with  nearly  all  parte 
of  the  body,  are  brought  into  communication.  We  saw,  lastly, 
thftt  tho  two  great  bt-lobcd  mosses  overlying  tho  medHlla 
oiiangala  and  Uio  sensory  ganglia,  with  which  they  aro  iu> 
timatety  connected,  may  bo  regarded  as  oentros  in  which 
those  compound  connections  are  united  into  connections  still 
more  compound,  still  more  various,  nnd  still  more  nnmoroos. 
One  further  fact  wliich  it  remained  for  ns  to  note,  waa 
that  while  tJio  more  important  nervgaa  structures  are  those 
which  bring  the  parts  that  arc  fictod  upon  by  the  outer 
world,  into  relation  with  the  parts  that  react  upon  it,  there 
are  aliio  nervous  structures  that  bring  all  the«o  into  rehition 
with  tho  vital  organs :  bo  Bcr\-ing  to  nnite  the  parte  which 
•zpeud,  with  the  part^  whivh  accumulate  and  ^taibote. 
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CHAPTER  in. 

THE  FHSCTIOSS  OF   THE  HERVOUS  SrSIElC. 

5  17.  Wicn,  at  the  outset,  wo  inquired  wliat  aro  tho 
ti)»nirc-atatio[i9  mth  wliicb  tli«  iiervou  nyat«m  ia  a^ocinted, 
we  DeCGSsarily,  in  drawing  a,  conclusion,  asserted  in  general 
terma  the  part  performed  by  the  nervous  system.  And 
though  in  the  chapter  just  ended  tho  solo  aim  has  been 
to  describe  nerve-lbrcadfl,  ncrvocclls,  iicrvc-tmnkH,  ncrve- 
oontrcs,  and  tho  wuys  in  which  thoy  nro  put  together ;  yet 
the  ends  Kubscrwd  have  uitaToidably,  from  time  to  time, 
come  into  view.  Structure  ajid  function  are  in  our  thoughts 
eo  intimately  n?1atod,  that  it  is  sciu-coly  pog,aible  to  give  a 
nitiotial  account  of  tho  one  without  some  tacit  rofiininco  to 
the  other.  Here,  however,  function  in  to  bo  our  special 
topic.  Having  svoa  hew  the  nervous  system  is  constructed, 
wo  have  now  to  see  how  it  works. 

The  propotdtioQ  with  which  tho  first  chapter  ended  was 
Uuit  nervous  evolution  varies  partly  as  tho  quantity  of 
motion  generated  in  the  ergmnism,  and  partly  lu  tho  com- 
plexity of  this  motion.  Uero  tJio  initial  iuipiiry  must  bo, 
how  tho  nervous  system  serves  as  at  once  the  agent  by  which 
motions  are  liberated  and  the  agent  by  which  motions  are 
co>ordinatcd.  Thrco  things  ha\'o  to  be  explained  : — 1.  What 
are  the  causes  which  on  nppropriuto  occasions  determine 
tito  Ofirvous  system  to  set  up  motiou  f    Z.  By  what  pn>ceaa 
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does  it  libmato  tiio  inscDEiblo  motion  loclced  np  in  cK 
tissues,  and  canso  it«  transfonnntion  into  sensible  luotion .  ' 
3.  How  does  H  adjiutt  sonaible  modons  into  thoso  com- 
binatioas,  BimoUaneoas  and  s&ooessirej  needful  for  officicnb 
Bctioa  on  the  external  world  f  These  qoosttoni  oorer  Uio 
whole  of  ito  Sanctions;  or,  at  any  rate,  all  these  of  its 
fimctions  with  which  wo  nro  directly  concerned.  We  have 
to  intoqirct  its  piusirv  function  ««  a  receiver  of  diaturbanoes 
that  sot  it  going;  its  active  function  aa  a  liberator  of 
motion;  and  its  ootire  function  as  a  diatribntor  or  sppor- 
tioner  of  the  motion  libcrntvd. 

Probably  it  will  be  thought  tbut  there  is  here  introdnced 
s  fonctioD  distinct  from  tho«e  before  luimed.  It  scorns  that 
the  rcoeiviag  of  distorbances,  or  Rtimuli,  ctm  bu  included 
aoitliar  ooder  the  head  of  disengaging  motions  nor  under  the 
head  of  co-ordinating  motions,  lint  on  reducing  the  facta  J 
to  thdr  lawe«t  tcmi»,  and  to  thoHO  terms  which  Th^riuology  ' 
proper  can  alone  recoguiite,  the  difficulty  dietappoara.  Fer 
all  ntTVons  EtimuU  are  motioaa,  molar  or  molecular;  and 
the  function  of  co-ordinating  motions  coinpreLuads  set 
simply  the  oombiiiiDg  and  apportioning  of  the  motiooa  ex- 
pended, but  also  the  combining  of  the  motions  received, 
and  the  adjostment  of  the  one  set  into  liarmony  witli  the 
other.  A  moment's  thought  justifies  this  propoBitiou.  The 
stimuli  to  the  nerves  of  touch  are  seusiblo  motions  of  the 
imbedding  titeuo,  canned  cither  by  the  impacts  ef  external 
moving  bodies  or  by  motions  of  the  organifim  which  bring 
it  against  external  bodies,  fixed  and  moving.  The  auditory 
nerve  receiver  the  motions  conveyed  to  it  from  mosses  of 
matter  that  are  vibrating.  Those  minute  agents  that  tenni- 
nato  the  nerves  of  the  retina  are  acted  on  by  lumiQifcroos 
undolations — motions  of  the  ethereal  medium  which  produce 
motions  among  their  molecules.  So,  too,  the  nerves  extited 
by  aapid  and  odorous  sabetanoc*,  ore,  in  fact,  excited  by  the 
molecolar  movemeuta  these  subtitanoes  caaso  in  their  extre- 
tnties  by  chemically  changing  tlicnu    Thus,  speaking  stA 


■ally,  an  afferent  fibre  of  wlintcvcr 
potion  (^vcn  to  its  molccalcs:  eilliur  hy  i 
i   when   u   Wow   ia  received;  or   by  the  i 
/  inolf^culcs,  ns  when  there  is  contact  witli 
£vo  body ;  or  by  those  ethi^roal   moletialar  _ 
f  constitute  radiant  h(«t  uid  lt(^hl.  M 

lb  woU  to  consider  more  fully  this  sub-divLsiou 

of  nervous  lunctioii^,  and   the  ri^nHuna  for  hero  procevding 
upon  il. 

{  18.  Physiolo^  is  an  objective  ecionoe ;  imd  is  limited 
to  Buoh  data  as  can  be  rcnchod  by  observations  made  on 
Bcnsiblo  objects.  It  cannot,  therpforo,  properly  appropriate 
subjcctiro  data;  or  data  wholly  inaoccEsiblo  to  extern^ 
observations.  Without  qnostioning  tho  truth  of  the  »»• 
sumcd  correlation  between  tho  chuigcs  which,  physically 
considered,  are  disturbaucea  of  nerves,  and  those  which, 
psychically  considered,  are  feelings;  it  may  bo  safely  affirmed 
that  Physiology,  which  ia  an  interpretation  of  tho  physical 
proceiiecs  tJiat  go  on  in  orgmnisms,  iu  terms  known  to 
physical  science,  ccnscs  to  be  I*hy»iology  whcai  it  imports 
into  its  interfn-etAtionn  a  psychical  factor — a  factor  iducb 
no  phy^cnl  roBcoLrch  whatever  can  disclose,  or  identify,  or 
got  tlte  remotest  glimpse  of.  llio  relations  between  nerve- 
actions  and  mental  states  form  a  distinct  subject^  to  be 
dealt  with  presently.  Here  we  are  treating  of  nervo-oe- 
liouH  on  their  physiological  side,  and  must  ignore  their 
psychological  side. 

Doing  this,  we  have  no  altcmalivo  but  to  formolate  them 
in  terms  of  motion.  And  having  recognized  tho  primary 
diviMon  to  bo  that  between  the  Uboration  of  motions  and 
tlio  co-ordination  of  motions,  wo  find  that  this  last  division 
must  be  sub-divided.  It  includes,  first,  Uie  oo-ordioation 
of  tho  motions  received  with  one  another ;  and,  second,  tho 
oo-ordinatiun  of  the  luotioii.t  expended  iivith  tbu  motions 
received,  and  with  one  another.   Heuoe  rcstdu  a  genendisqd 


IBB  PtxcnoKS  or  thx  HiKTOca  srerssf.  i9 

ideA  of  nervous  functioiLi,  as  divisiblo  into  recipiO'motor, 
Ubero-molor,  »ai  dirigo-motor. 

It  mDst  be  admitted  tluiti  in  th«ir  higher  forms,  these 
fiuctiona  are  so  entangled  th»t  a  tripurtilo  division  of  thorn 
ia  difficult,  if  not  impossible.  To  the  siroplcsb  types  of 
nervtms  stmctttro,  the  classification  is  oaml;  applied :  ciu;h 
afforcint  norro  is  a  redpio-motor  ngcnt ;  each  ganglion  is  a 
Uboro-mohr  agent;  each  aJTcrcnt  nerro  is  a  dirigo-niator 
agent.  Bat  in  complex  norvous  syHlema,  formed  of  inferior 
and  Bupmor  Cffntros  connected  by  parte  oontaioing  norrcs 
that  are  centripetal,  centrifugal,  aiid  oommiitsunO,  there  uHko 
corresponding  secondary  functions  which  greatly  obscnro 
tho  priinar;  iiinctions.  It  remains  true  that  all  the  aCTeront 
ocrrca  sro  roccirers  of  motions,  and  that  all  the  efibrcnt 
nerrea  are  directors  of  motions ;  and  it  rvmnins  true  that 
tlie  Teaidea  and  portions  of  grey  snbstnnco  throughont  the 
centres  are  liberators  of  motions;  but  of  the  fibres  lai^ly 
composing  these  centres  n-o  most  say  that  their  functions 
■re  both  receptive  and  directive.  Kerertheless,  ve  shall 
bo  considerably  helped  by  thinking  of  tho  afferent  nerves 
as  Teeipio-motor  and  tho  efferent  nerves  as  dirit/o-motor ; 
while  we  think  of  tho  nerrons  centres  as  composed  of 
tibero-mctor  elements  along  with  elemcnta  that  perform 
both  the  other  fmictions. 

This  general  conoeptioa  has  ooiv  to  bo  made  specific. 
In  dealing  with  fiinctions  we  will  follow  (ho  same  order  as 
we  did  in  dealing  with  stnictares — we  will  consider  first  the 
offices  of  the  diffiTcnt  tinds  of  ncrvona  matter, 

5  19.  Tho  grey  sabstoneo  and  tho  while  substance — or, 
to  speak  more  strictly,  the  nitrogenous  matter  in  and  aronnd 
the  vesicles  and  tho  nitmgenoofl  matter  ot^cnpyiDg  the 
centres  of  tho  nervo  tabes— haw  not  absohit^-ly  distinct 
dutien.  Certain  simple  animals  yield  evidence  tliat  in  the 
mdimeutary  nervous  syKtem,  there  is  no  Ruch  straotural 
differentiation  and  couseijiieiitly  no  such  ftuictuinx^  t^iSiSst* 


THE  DITA  OIP   P8YCC0LOar, 


cntiution;  and  there  is  proof  tliat  even  in  UiO  bigliMt 
animata  tlio  difTori^Dtiution  i»  incomplote. 

On  Uio  one  hand  tlie  vesicular  Bubatancc,  having  for  its 
chief  office  to  give  out  molecular  motion  nhcn  disturbcilj 
bas  also  a  conaidcraLlo  poKcr  of  convcjing  or  conducting 
molecul&r  motion.  Wlion  the  fibrous  parts  of  tlie  spinal 
cord  have  bticn  cutf  it  ist  found  that  if  the  central  columns  of 
grey  mattcT  remain  uncut,  or  if  thL-rc  remains  even  a  narrow 
link  to  maintain  tho  continuity  of  tho  grey  mattvr,  distiirb- 
anco  is  still  communicated  tlirongh  it  to  the  bruin  :  not,  in- 
deed, disturbuuce  of  any  special  kind,  but  diHturbaiice  of  the 
most  general  kind.  True,  it  doca  not  follow  that  such  dis- 
torbanoo  pcussce  idong  the  grey  mattt.T  from  end  to  end. 
Thronghout  the  whole  lengili  of  the  cpiiuil  cord,  nerve-Cbrcs 
divested  of  their  medullary  sheatlis  enter  into  and  afterivanU 
issue  from  the  grey  matter;  and,  again  protected  by  their 
Bhoaths,  proceed  upwards  to  thu  bmn  in  the  surrounding 
whito  matter.  Very  likely  those  take  up  and  convoy  molecular 
disturUinces  set  spin  the  grey  matter  imbedding  them.  But 
even  this  implies  that  disturbances  are  propagated  to  some 
extent  through  the  grey  matter  ;  and  the  argument  roquircs 
no  moro. 

CouverMly,  it  is  ibund  that  the  matter  forming  the  "  nxis- 
cylinder,"  or  ecsontial  nerve-thread,  can  do  sometlung 
more  than  transmit  molecular  motion.  It  has  a  certain 
power  of  simultaneously  giving  out  molecular  motion: 
so  sharing  the  property  of  tlie  vctticuUir  matter.  When 
a  ncrvo  is  irritated  not  far  above  its  termination  in  a 
muBcIc,  the  effect  is  but  smaU.  If  the  irritation  is  at  a  point 
further  removed  from  the  muscle,  the  effect  is  greater.  And 
the  effect  iucrca^it  us  the  lengUi  of  ncrvo  through  which  the 
disturbance  is  conveyed  increases.  Prom  this  wo  must  infer 
that  besides  tlio  molecnlar  motion  received  and  transferred, 
there  is  molocukr  motion  liberated  in  the  nerve-fibre  itaeit. 
Not  that  thia  molecular  motion,  like  that  which  the  vesicalor 
matter  yields  up,  implies  an  eqiiivalent  decomposition.    Pro- 
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bably  it  is  n  concomitant  of  tho  isomeric  tnuuformatioo 
pnpagiUed  ihrongli  tt  di»taTbi>d  Dcrvo,  and  serviug  to  ood> 
Tcy  tho  {ILitnrbnoce.  Some  sncli  accompanfing  result  is  to  bo 
inferred,  a  priori,  if  the  coodaction  is  effected  by  isomeric 
traB^ormation,  or  by  an;  kind  of  molecular  ro-arrangoinent. 
Whm  the  molocalos  of  a  moss  change  from  ono  form  of 
oombinatioa  to  another,  cither  absorption  or  libomtion  of 
motioD  is  erxre  to  occur.  That  thcro  cannot  ia  this  caao 
bo  ■baorption  of  motion  ia  mAnifest;  sinco  that  would 
laTolro  apnsportionatc  rcisiatancc  to  the  tramifur — tho  amount 
of  force  or  motion  received  by  tho  extremity  of  tho  ncn-o, 
would  cpiickly  bo  used  up  in  tmafiTorming  tho  adjacent  part 
of  tho  aerre,  and  the  change  would  travel  but  a  little  vmy. 
Being  thoa  obliged  to  infer  that  motion  is  liberated,  wo  iit 
oncD  SCO  wbcuco  ncnc-Gbro  derives  tho  [xnvor  to  incr^aae 
the  disturbance  itconvqra ;  eiuoe  each  portion,  while  passing 
on  tlie  wave  of  molecular  motion,  adds  the  molecular  motion 
^ven  oat  during  its  own  tmneformntion.  This  action  may 
be  ntdely  symbolized  by  tho  transfer  of  seoaible  motion 
along  a  row  of  bricks  on  end,  so  placed  that  each  in  tailing 
knocks  over  it£  neighboor.  For  if  instead  of  bricks  which 
stand  on  tolonbly  broad  ends  and  requiro  some  force  to 
ovcrlnm  them,  wo  wipposo  bricks  that  are  delicately 
balanced  on  narrow  ends;  and  if  ivo  farther  supposo  them 
so  constitiited  that  they  do  nob  dissipate  motion  by  per- 
cosaion  or  friction ;  wo  uhall  see  that  tho  motion  Irananiitted 
will  aocomnlato.  Each  brick,  be«idM  tho  motifni  it  re- 
ceivco,  will  pass  on  to  the  next  the  motion  which  tt  has 
itself  gained  in  falling. 

The  general  truths  to  bo  carried  with  ns  arc,  that  in  its 
primordial  unf^lTvrcintiatcd  «tAto,  ncrvc-inatt«r  unites  the 
prc^erttn  of  giving  out  molecular  motion  and  convoy- 
ing molecular  motion ;  but  that  with  the  advance  of 
evolution,  it  becomea  speciitlized  into  two  kinds,  of  which 
tho  ono,  collected  together  in  masses,  has  mainly  (he  function 
of  giving  oat  mobon>  though  it  con  still  to  tama  fnXavA,  cou* 
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dact  it,  whilo  tlie  other,  collected  togetlicr  in  threads,  liig 
mainly  the  function  of  condactbg  motioa,  though  it  can  still 
to  some  extent  givo  It  ont. 

^  SO.  The  co-operation  of  these  diOerentiated  kinds  of 
ncrvc-Hubatanco,  having  differentiated  fonctions,  is  seen  in 
its  simplest  form  whero  they  are  comhiitcd  into  what  ma 
bc-furo  dvscrihud  an  tho  unit  of  composition  of  tho  ncrvoos 
ej'Stcio.  An  Afferent  nerve,  diangcd  bj  a  touch  at  it«  ontcr 
end,  and  traveracd  by  a  wave  of  isomeric  transfonmition  that 
gathers  strength  aa  it  goes,  commaaicatea  this  wavo  to  the 
compiirativoly  large  ma^s  of  unstable  matter  connected  with 
it«  inner  end.  'Die  shock  of  molecular  dinturbanco,  im- 
mensely increased  by  tho  decomposition  set  np  in  this 
onstablo  mattcp  constituting  a  ganglion-corpnsclo  or  its 
matrix,  diffuses  itself  nround,  but  takes  mainly  the  shape  of 
a  rolfttivelj-pewerfa!  wave  of  isomeric  transformation  idong  - 
the  efferent  nerro.  And  the  efferent  nerve  being  distributed  f 
at  its  other  end  among  tho  fibres  of  a  muscle,  this  powerful 
'wnvc  8Pt«  up  in  them  an  isomeric  transformation  of  another 
kiud,  resulting  in  oontraotion  {Prindptes  o/Jiiofoyy,  §  303). 

Tho  belief  that  these  are  the  ofHces  of  the  respective  parts,  J 
is  bomo  out  by  thone  peculiarities  of  structure  which  were   ' 
descniied  as  occurring  in   tho   afferent  fibres  of  certain 
special  sense-organs.  AVesaw  that  the  outer  cndsoftlic  optic 
serve,  tlio  auditory  nerve,  and  the  olfactory  nerve,  are  alike 
oboiActcnzed  by  tho  presence  of  TC&icoIar  matter ;  and  that 
trhilo  in  this  they  differ  from  the  outer  ends  of  the  ncrve!«  M 
oftoaoh,  they  also  differ  in  being  excos.'Mvrfy  sensitive.     If* 
grey  matter,  or  the  matter  of  vesicles,  has  the  function  of 
immensely  multiplying  any  mulecnhir  motion  it  receives,  and ' 
passing  on  the  augmented  wave  of  cliango  along  oonncotod  { 
fibrot,  we  at  onco  have  a  Bstlsfactory  explanation  of  these  ■ 
pecniiar  pcriphcml  xtmctvirea.     Take  as  an  example  tho  ■ 
Ktinn.     Ono  of  the   minnto  cono3  in   its  sensitive  layer, 
measuring  not  (^th  of  aa  inch  in  diameter,  has  its  com-l 
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ponent  matter  changed  by  the  ethoml  vihrationa  emarmtiDg 
from  a  candle  in  a  cottagc-wintlow  at  a  groat  distanco.  The 
isfinitonmHl  impact  rccci\-ed  from  t>o  fuiiit  n  raj-,  may  well  bo 
snpposed  insafficieiit  to  send  tlirongh  a  conaiderablo  length 
of  afferent  nerve,  an  adequately-rapid  wave  of  molecular 
cliange ;  but  this  waw,  iiRot  passing  through  an  oxtromely 
dcUcato  fibril  less  than  (J;  of  an  inch  ia  length,  comes  to  a 
layer  of  ganglion-corpuscles,  with  odo  of  which  we  may 
presomo  that  it  ttnitca.  Id  this  the  minute  diaturbance  seta 
up  deatmctiTe  molecular  change — nnlocka  a  considerable 
amoont  of  molecular  motion ;  and  thus  greatly  augmented, 
the  waTQ  of  transformation  trsvrersM  the  ronuunder  of  tbo 
afferent  neiro  without  that  loss  of  time  that  would  iVROlt 
had  it  to  gain  strength  by  a  series  of  increments,  starting 
from  an  infinitesimal  first  term. 

How  eucli  appltancca  for  multiplying  action  oo-«ponite 
in  these  cases  where  the  initial  action  is  cxceaaively 
minute,  may  bo  iHastrated  by  certein  artificial  appli- 
oncca  that  co-operate  in  an  antdogous  manner.  A  man 
vritb  a  hair-trigger  pistol  in  his  hand,  puts  its  muulo  to 
the  end  of  a  ttnia  that  runs  to  a  po\^-dcr-magazino.  Tbo 
slightest  presmre  on  the  trigger  liberates  a  epring,  and 
this  drives  down  the  hammer.  Hcr»  is  something  like  the 
externa]  moltiplier  whi^h,  ns  wo  hnvo  seen,  habitoally 
intensifies  the  action  that  falls  on  the  end  of  an  afivnmt 
scrre.  Tlw  propelled  hammer  explodes  the  nnstoblo 
detonating  powder  in  tho  cap;  thus  playing  a  part  com- 
parable to  that  of  thu  conocntntod  pencd  of  light,  which 
caosoa  decomposition  in  one  of  tho  minute  sensitive  rods  or 
cones  of  the  retina.  The  explosion  of  tho  cop  explodes  the 
powder  in  the  pistol :  a  chango  that  may  symbolize  the 
setting  np  of  decomposition  in  nn  adjacent  ganglion-c«U  by 
a  disturbed  retinal  element.  Tho  ilaah  from  the  mouth  of 
the  pistol  fires  the  train,  which,  carrying  the  flamo  onwards, 
blows  up  the  magazine;  and  this  serves  to  illustrate  the 
action  of  the  partially-dccooiposud  gangltun-ccU.  wbi'^  '\no< 
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pigatot »  sboclc  tfarongh  the  ufTurcnt  nerve  to  « largo  dia- 
poritof  nnstable  matter  io  tito  optic  centre,  where  aa  imiQCOW 
omoant  of  niolecukr  motion  is  thereopon  disengaged. 

The  joint  action  of  an  afferent  fibre,  its  ceutrally-Beated 
ganglion-corpasclo,  and  tho  connected  efferent  fibre,  ia  com- 
monly known  a»  a  rcSex  action.  Tho  name  indicate*  Uifl 
gvncrul  tmtli  tbat  tlie  dtatorbance  in  travelling  from  its  placo 
of  origin  to  tlto  place  where  its  effect  ia  seen,  passes  through 
»  point  at  which  its  coarse  is  bent  or  reflected ;  and  in  so  far 
a.1  it  describes  this  very  general  trait  tho  term  is  a  good 
one.  But  iJf  tlio  foregoing  iutcrprctution  bo  correct,  tho 
term  is  in  other  respects  objectionable.  On  the  one  hand,  it 
implica  aa  essential  what  is  non-essential.  That  the  waTO 
of  disturbance  makes  a  sadden  turn  at  one  part  of  its 
course,  is  a  fact  of  no  intrinsic  moment— is  merely  a  con* 
comitant  of  tho  fnct  that  the  uerreit  it  traverses  have  to  bo 
pnt  In  communication  with  other  ncrvea,  and  that  point*  of 
junction  imply  angles.  On  tho  other  hand,  it  leaves 
ont  of  sight  the  fact  that  one  of  these  points  of  junction 
from  which  [ho  ware  of  distnrbance  is  said  to  be  reflected, 
is  a  pkoe  at  which  it  is  greatly  augmented;  and  that  this 
augmentation  of  tbo  ware  is  the  aU-imporUint  office  of  the 
matter  lying  at  the  point  of  junction. 

§  21.  Romombcring  that  bundles  of  Encb  afferent  nerves  ' 
are  joined  to  bondlcft  of  such  eflbrcnt  nerves,  by  closbers  of 
such  corpnscIeM  imbedded  in  tho  groy  matter  of  iv  ganglion, 
and  that  bundles  of  centripetal  norres  proceed  thenco  to 
higher  ganglia;  we  have  next  to  consider  the  functions  of 
these  Btractorcs  as  wholes. 

A  nervous  ocntro,  ovon  of  an  inferior  order,  is  not  simply 
a  place  whoro  afferent  nerves  are  aevendly  liukcd  with  their 
corresponding  efferent  nerves,  by  corpuiicles  or  portions  of 
grey  oattor  that  mnltiply  and  pass  on  distorlMmces ;  nor 
ia  tbo  only  farther  office  it  serves  that  of  soading  to  higher 
ganglia,  portiuus  of  thcso  disturbances}  bat  it  is  also  » 
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plnoo  whcTO  moro  involved  conunimicatioiis  an  cfibcted. 
For  in  »ll  gftaglia  save,  perhspa,  t3io  very  simplest, 
tlio  oorpoftclea  or  vesicles  giro  off  processes  more  or  less 
nnmerous,  and  oBoally  more  or  less  branched;  and  thoso 
bnncbod  jKocesses,  spreading  throngli  tlio  matrix  of  grej 
nsMer,  m»7  bo  ossamcd  to  propagate  in  \-ariou8  diroctionsj 
ud  Tarions  degrees,  the  distorbancs  set  np  in  the  corpuscle. 
This  difTmion  of  liberated  molecular  motion  has  two  im- 
plications. Fi»t,  the  nniuber  and  complexity  of  tho  cor* 
related  changes  produced  by  tho  original  change,  increase 
with  (ho  multiplication  and  variety  of  tlieso  proce«HCs  and 
thor  connexions.  And,  second,  alon^  with  incrcuito  iu  Uio 
□amber  of  com-ktcd  changes,  there  goes  increase  in  tho 
total  qoaality  of  molecular  motion  given  oat,  directly  or 
indirectly. 

Fully  to  understand  the  importance  of  this  Lust  implica- 
tion, it  is  necdfol  to  refer  back  to  i!^ig.  4,  and  to  tho  itccom- 
panjTDg  description  of  the  way  in  which  a  nervous  centre 
that  ecrvos  to  cetabliah  the  various  possible  rclatiotui  among 
different  potnta  in  an  orgnnUm,  must  contain  a  latgw  acoa- 
molation  of  Uwso  coitnectiiig  and  moltipl^'ing  links;  and 
where  ib  was  shown  how  immenao  most  become  the  accamn> 
lation  of  vc^icolar  matter  in  a  centre  that  has  tho  office  of 
establishing  relations  among  these  many  part«  in  vnriotu 
orders.  For  it  will  be  seen  that  as  Atst  as  tho  conacxiona 
become  nomeroiis  and  complex,  so  fast  will  enlarge  tho 
crowds  of  these  connecting  corpuscles  and  multipliers  of 
distorbanco  which  simultanooosly  como  into  action.  And 
hence  the  quantity  of  molecular  motion  evolved  in  tlia 
norroaa  oentrca  will  become  gret^t  tn  proportion  as  the 
nervous  relations  incrcavo  in  integration  and  heterogenoi^. 

AVhen  wo  wo  bow  the  arrangementa  for  libcmting  and 
moltipiying  motion,  described  nadcr  their  itiiriplu  form  iu 
the  last  section,  are  thus  compouncled — when,  recurring 
to  oar  simile,  we  see  how  the  fint  central  magazine  of  force 
exploded,  communicates  wiUi  other  lat:ger  magiuiivsa,  voii 
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theso  nj^in  with  i^till  l«rgpp,  wliich  are  Kubseqaenlly  ex. 
plodcil;  wo  tthall  be  at  bo  loss  to  nndcTfitancI  liow  tho 
«ligliteat  imprOHsion  on  one  of  tlio  redjno-motor  nerves, 
may  evoko  from  tho  libcro-motor  ccnti-cit  a  rcIiitiTcly-m-fl 
oominciisuntblo  amount  of  force,  which,  diRcharged  along 
the  dirirfO-motor  iieires,  may  generate  violent  muscular 
Dootraotions.  So  that,  to  take  &  cose,  a  slight  eoimd  may 
produce  a  Cflnvulsive  start  of  tho  whole  body;  or  an  nn- 
oxpocted  motion  of  some  adjoct'iit  object,  infiuitOHimal  «a  i» 
tho  modification  it  prodncea  in  the  retina,  may  neverthe» 
Icsa  cauRO  an  involontary  jnmp  and  scream, 

5  22.  In  treating  nervous  ftinctious  in  gonenil,  I  have 
Qnairarcs  ended  with  illnstrntions  from  tho  nervous  ftmo- 
tions  of  human  beinga:  so  coming  to  the  division  of  the 
enl^cct  on  which  we  have  next  to  entflr.  Ftw  tho  brief 
account  given  in  tho  last  chapter  of  the  special  nervous 
ntnicturo»  with  which  wo  are  most  concerned,  maat  herebo 
eQppIemeut«d  by  a  brief  account  of  their  special  fonctiona. 

If  we  leave  out  saeh  afferent  and  cfforont  fibres  as  pasa 
throngh  tho  spinal  cord  to  and  from  tho  cnccphalun,  and  also 
those  ccntripctnl  and  centrifugal  fibres  which  connect  it« 
variotts  parts  with  the  oncephalon,  we  may  regard  the  partly 
dependent  and  partly  independent  centres  composing  the 
apimd  cord,  oa  being  co>ordinators  of  the  actions  pcrfonnod 
by  the  skin  and  muscles  of  tho  trnnk  and  Itmbs.  A  largo 
proportion  of  thc^c  nctiona,  including  many  of  considernblo 
complexity,  the  itpiual  cord  is  able  to  co-ordinate  without 
aid  from  the  higher  centres;  and  some  of  the  partially, 
differentiated  centres  composing  the  spinal  cord,  are  able  to 
offect  simple  co-ordinations  witiiont  aid  from  the  rest.  W© 
will  glance  at  thcw'  wimple  co-ordinations  first.  If 

a  patient  paralysed  by  »om«  injiiry  of  tho  spinal  cord  that    _ 
has  left  the  lumbar  enlargement  intact,  Iioa  hiti  foot  tonofaed,  I 
the  leg  is  quickly  witlidrawn  ;  not  only  without  a  cerebral 
actj  but  even  without  his  bruin  being  in  any  way  affected. 
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mit-ss  mdircctty  bj  tlio  shnking  of  tho  bod.  Thoa  th« 
branchcti  coqioselca  and  fibres  contained  &t  tbat  [loiiit  in 
the  cord  with  whicb  tho  afTc-iTnl  aod  elTurcnl  ntin-es  of 
tlic  Itg  nn  connected,  have  at  oaoe  the  fondioa  of  giving 
oat,  when  Uie  distarbanoe  ta  conunimicat«d  to  them,  the 
leqnistte  qaanti^  of  molecnlar  motion,  and  of  so  directing 
this  to  tlto  napvctivo  mosclcs  of  tho  leg,  as  to  canso  tho 
appropriate  morement.  More  involved  0D>ordi- 

natioDS  are  effected  by  the  co-operation  of  seremi  eucfa 
centres,  or  portions  of  the  grey  substance,  contained  in 
odjocoat  parts  of  tho  apioal  cord.  la  the  hunmn  Hubjcet 
demonBtiatioa  of  tliLi  is  not  easy ;  but  it  ia  shown  by  ex* 
piTiments  on  inferior  Vertebrata.  A  decapitated  frog  that 
has  its  side  irritated,  will  bring  the  bind  foot  of  that  side 
to  the  spot,  and  more  it  so  us  to  displace  tbo  irritating 
object.  Bveo  something  further  is  done.  If  a  scalpol  be 
applied  to  tbe  skin  between  tho  hind  h^gfi,  these  act  jointly 
soch  a  manner  aa  to  push  away  tho  scalpt'l.  TIio  expliuut- 
that  by  commissural  fibres,  tramtTcrso  and  lon^- 
i,  the  disturbances  convoyed  to  particular  centres, 
oommnaicatod  to  sundry  adjacent  centres;  and 
throng  tlietr  efferent  nerrea  these  direct  and  appor- 
tion the  multiplied  disturbances  among  a  great  variety 
of  mnsclcs.  Dow  sodi  definite  co-ordinations 

u  ihese  are  eflcctod  by  snch  an  apporatuii,  wo  shall  bettor 
QBderstand  on  remeinbering  that  tho  relations  between 
positions  on  the  skin  and  the  movements  needed  to  bring 
Vto  extremities  to  touch  them,  are  tolerably  oonstaat.  A 
frog's  hind  foot  can  reach  a  given  point  on  the  frog's  side, 
only  by  one  particular  muscular  odjaEtmcnt ;  or,  at  any  rate, 
by  a  mmtcalar  adjustment  that  varies  within  narrow  limits. 
And  since  in  all  frogs,  generation  after  generation,  tho  pro- 
portions of  parLi,  and  therefore  the  relations  of  muscolor 
adjnstmenta  to  given  positions,  remain  practically  tho  nmei 
il  becomes  comprohensiblo  how,  through  tho  organized 
nervous  conaectiowi  tbnt  arise,  a  toucb  at  any  ^ouA  tnW3 
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Cfiiise  llin  combinnl  contractions  needfiil  to  bring  tlie  end 
of  the  limb  to  that  point.  It  ehonld  be  observed 

bore,  that  iho  concoptiun  of  tbceo  acta  of  tho  spinal  cord  os 
co-ordiimtions  of  motions,  is  incomplete  bo  long'  as  tbe  onl; 
j&otioDS  oontumplntcd  nro  those  of  tho  muscles.  Under  tbe 
bend  of  motionjn  mast  be  iucluiled  the  diBtnrbanoaa  ooa- 
TOjed  Along  the  aScrent  nerves ;  for  the  mascalar  motionB 
are  ao  adjusted  tbat  their  joint  results  have  special  rela- 
tions to  tbese  received  disturbances.  The  co-ordinataon 
ifl  between  tbe  redpio-motor  sets  and  the  dirigo-^nuiiw 
acts.  Wo  may,  then,  n'gurd  the  spinal  oord  wa 

centre  of  co-ordinations  which,  tliougli  some  of  tbem  bare 
oonsidertible  complexity,  are  yet  relatively  aimple — simple, 
inasmuch  as  tho  disturbonces  received  from  tbe  ekin  are 
much  alike  from  all  piirts ;  sitople,  inasmucb  as  each 
moacalar  ndjuRtment  in  mainly  of  a  fixed  or  invariable  kind; 
and  simple,  inamnucb  a»  the  component  acts  of  tbe  eo' 
ordinated  group  are  practically  aimultaneous. 

That  enlarged  and  differentiated  part  of  tho  spinal  coid 
Oallfid  tbo  medulla  oblongata,  including  tho  root-portion  of 
the  p9n»  Varolii,  adnate  with  it  and  strocturally  so 
entangled  tbat  tho  two  cannot  bo  demaroated,  vre  may 
roughly  di.ttiuguixb  as  a  centre  of  compound  co-ordination. 
It  receives  directly  tbe  auditory  impressions,  tbe  impressions 
of  taste,  and,  indirectly  through  the  corpora  qifadriyemina,  ix 
■flTcctcd  by  visual  impressions :  meanwhile  Bonding  impulses 
to  the  various  muscles  of  tbe  eyes,  the  face,  tbe  jaws,  and 
(lie  month.  By  it  the  movements  of  all  four  limbs  are  com- 
bined in  joint  acts ;  and  by  eimnltancuusly  regulating  tbom, 
it  makes  tbe  bead  and  jawa  co-opemte  with  the  limb«.  The 
various  impressions  and  muscular  motions  implied  by  the 
act  of  swallowing,  it.  brings  into  due  relation,  deceiving 
the  reepirntory  Bttmnlua,  it  emits  tbe  Btimnli  to  those 
■BEoaolea  which  enlarge  and  diminish  tho  thoracic  cavity,  so 
eaosing  inspiration  and  expiration;  and,  as  a  consequence,  it 
is  tbe  coatie  which,  disturbed  by  the  morevielenl  irritations 
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of  tho  respiratory  mrfnco,  sends  out  to  the  respiratory 
muscles  tbose  more  violent  inipulaes  wliicli  cnoao  ooaghing 
ft&d  ueezing :  to  wliich  may  be  added,  as  actions  belonging 
to  tlie  same  class,  CTyiog  and  yawning.  Lttstly,  tlirongh 
the  pnDomogaBtrio  norvo,  it  controla  tho  action  of  the  heart, 
imd  tho  actioiK  of  otlior  Tijtc«m.  Tlitis  it  is  a  oontro  to 
which  come,  in  some  ca»e!i  directly  but  in  most  oaaes  in- 
directly, impressiona  from  all  parts  of  the  external  surfaoc, 
as  well  as  from  tho  mnooua  lining  of  tho  month, 
CBSopbagns,  and  Inngs;  and  to  which  thcro  alxo  come, 
.ly  or  indirectly,  impressions  received  throagh  tho 
igher  senses.  At  the  same  time  the  minor  centres  serenJIy 
itnmanding  gronps  of  muscles,  are  by  it  pnt  in  relation 
with  one  another;  and  their  rospootiTo  simplo  actions  so 
combined  as  to  constitute  compound  actions.  In  short  it 
has  redpio-molor  relations  with  all  the  parts  tlmt  hold  con- 
Tcrso  with  the  eilornal  world,  while  it  has  Jxri'jo-motor 
relations  with  all  the  parts  that  react  on  tho  cxtt^mal  world; 
»nd  tto  foQction  is  that  of  adjuxting  tho  complex  moToments 
in  obodicnco  to  the  complex  Htiinoli.  This  is  not  all.  Being 
tlie  centre  which  initiates  and  directs  involved  and  extensivo 
bodOy  actions,  entailing  rapid  expenditure,  it  is  the  centre 
which  the  demand  for  materials  is  indicated ;  and  hence  it 
tho  rt^laior  of  tho  circulation,  of  tho  aeration  of  tho 
.,  and  of  tlio  visccrol  actions  generally.  Clearly,  then, 
its  coordinations  are  compound  in  comparison  with  thoso  of 
the  spinal  cord— compound,  becanae  the  impreasions  which 
it  and  contripet^  nerves  bring  to  it,  arc  not  only  more 
iinneroQs  bat  also  moro  heterogoncous ;  compound,  beoanso 
'the  impnlscs  which  it  sends  ont  arc  also  more  nnmerons  and 
more  heterogeneous ;  and  compound,  because  it  brings  more 
involved  acts  into  correspondence  with  more  involved  stimuli. 
Tho  functions  of  the  two  still  higher  centres,  tho  cere- 
lum  and  the  eer^rum,  have  now  to  bo  defined  in  terms 
of  tho  same  natnro.  How  shall  wo  express  them  F  Botb 
cS  thfiM  gmtt  hi-hbed  mosses  arise  u  bnda  <ya\.  of.  Oa 
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originally  nlmost-omform  cranio-spinal  axis;  and  as 
oulargo,  their  distal  portions  grow  more  niasnve  thaa 
proxiinnl  portions,  so  th&t  they  end  in  Wing  podunculatod. 
Such  of  them  thus  boars  to  the  ■medulla  obUmgaia,  a  relation 
like  thai  which  tho  superior  gnnglioii  H,  in  the  di&gimuimatic 
Fig.  4,  bears  to  tho  inferior  ganglion  F ;  and  we  may  nwt 
onreasonably  infer  that  their  functions  are  analogons  to 
those  hypotheticaUy  assigned  to  the  ganglion  H.  That  is  to 
Hay,  we  may  regard  them  aa  organs  of  doubly-compound  oo- 
otdiuatioo— organs  which  bare  for  their  common  fuacUou, 
the  re^ombining  into  lurgtT  groups,  and  into  coontlesa 
different  orders,  the  alrti^y -complex  impressions  received 
by  tho  metiutla  cblon^ata;  and  which  have  tho  farther 
function  of  so  arranging  the  already-complex  motor  ujta 
pulses  isBoing  from  tho  medulla  ollongata,  as  to  form  tlu^^| 
tar  mcHra  involred  aggrogato  actions,  simultaneous  and 
socccfsivo,  which,  beiDg  adjusted  to  these  inTolved  im- 
prvsfiious,  achieve  remote  cuds.  Tho  general  truth  of  this 
definition  may,  I  think,  be  safely  assumed;  sinoo  it  u 
simply  a  Btatement  in  other  terms,  of  what,  in  ordinary 
language,  is  called  int^lh'gent  action;  which  liubitually 
charactcrixcs    vertebrate  animals  in  proportion  as    UbMe 

e&tres  are  largely  developed.    Thus  much  being  granted, 
Etiiera  arises  the  further  question— wliub  uru  the  respective 
.  played  by  these  two  great  organs  in  this  doubly-com- 

joud  co-ordination  ?     Much  differeneo  of  opinion  has  long 

i,  and  still  exists,  respecting  the  particular  offices  of 

Lthese  supreme  ganglia ;  and  especially  respecting  the  offico 

of  the  ccrcbeUum.     Without  committing   myself  to  it  as 

anything  more  than  n  hypothesis,  I  will   here  vesture  to 

iggost   a   not  improbable   interpretation.  The 

common  function  of  the  two  being  that  of  co-ordinating  in 

^larger  groups  and  in  ranous  orders,  tho  improssiooa  and 

acts  co-ordinated  in  the  lower  centres,  wo  may  Gtly  ask— 

I  there  any  fandamentally  distinct  lands  of  order  in  which 

Dpresaions  and  acta  may  bo  co-ordinated  ?    Tlie  obvioiis 
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answer  it,  ih&i  tboro  are  the  two  iimdamentnlly  ili^linct 
ocdnt  of  CoM^xistcnco  «Dd  Soqaenoe,  All  phenomona  are 
presented  to  us  ciUior  m  existing  Bunoltaneoosly  or  &s 
dxisting  Buoccsuvely.  If,  tlion,  these  two  highvst  hottoob 
ccutres,  -wluch  together  perform  the  general  function  of 
dcntbly-compoond  co-ordituttion,  t&ke  separate  porta  of  this 
Amction,  as,  firom  their  soponttoness,  wo  most  conclade  that 
th«y  do;  we  can  soarcely  ntako  a  mora  rcoBonablo  awiimp> 
tioD  than  that  tho  reapectira  orders  in  which  th^  co- 
ordinate compound  impressions  and  acts,  answer  to  the  ro- 
spectaTO  ordera  in  which  phenomena  are  oonditioiK^d.  In 
brief,  the  hypothesis  thus  reached  a  priori,  b  that  the  ^ 
cerebellum  ia  an  organ  of  doiibty<compoand  co-ordination  ^- 
in  spate;  wbilo  tho  cvrebrum  ia  on  organ  of  donhly-com- 
ponnd  co-ordination    in  time,  Tho  a  pottcricri 

eridence,  so  fiir  as  I  hare  examined  it,  appears  coDgraons, 
both  with  this  view  of  the  genera]  function  of  tfae»o  ct-utrcs, 
and  with  this  view  of  their  respective  special   foncfiona. 
There  ia  oomploto  harmony  between  the  byjiothesis  and  tho 
aoemingly-strange  la<;tji  that  these  centres  may  be  partially      M 
destroyed  without  causing  obvious  incapacity,    and   that      ■ 
they  may  be  wholly  removed  without  destroying  the  abili^ 
to  co-ordinate  the  h-ss  complex  impressions  nod  acts.    As- 
Buming,  as  we  may  fairly  do,  that  the  cells  and  Bbros  which 
sabservo  the  more  involved  eo-ordinntiona,  aro  successively 
added  at  the  snrflicos  of  these  centres  us  they  duvelop,  it  is 
infunible  tliat  the  auporiicial  part^  way  bo  sliced  off  with 
the  leaat-appreciablo  effects  on  tho  actions;  and  thut  the 
ofibcts  on  the  actions  will  bocomo  conspicuous  in  proportion      M 
as  tho  slices  destroy  Iho  parts  nearor  to  the  lower  centres :      ■ 
and  these  aro  the  results  cstablishod  by  experiment.  Besides 
finding,  u  tho  hypothesis  leads  us  to  expect,  that  ihoM     M 
nervous  mosses  are  relatively  largo  in  all  creature*  copabla     ■ 
of  adjusting   their    involved    and    oontiunous    actions    to 
complex  and  distant  environing  agencies ;  we  also  trace 
some  relation  betwtwn  tJio  devolopmont  of  each  &n^  ^Ooa 


peculiar  capacities  of  tlie  species.    Tliere  is,  for  instuice, 
tinn  fuct  thtit  tbo  cerebellum  is  unusually  developed  in  birdt 
of  pw'V,  wliieli  hiivo  to  co-ordiimtc  with  i;rrcat  accuracy  the 
roliitiuus  of  dijitatico,  dtroctioD,  imd  complex  form,  oa  well  oa  J 
very  precisely  to  co-ordinata  tlie  involved  Riovemcuta  ap-i 
propriate  to  these  involved  impreaaious.     Aud  tliere  is,  Oal 
the  other  hand,  the  fact  that  the  <«rtt&rttin  predominatei  iai 
crestnreB  showing,  liko  ouraelvea,  the  power  of  adapt  ing,  j 
throagbout  long  periods,  voncatonatod  compound  actionsj 
concatenated  coinpouad  impre-ssiouK.* 

Of  course  tikis  cksmficatlon  of  Uie  funotionsof  the: 
ccotros,  as  co-ordinations  that  are  simple,  oompoundf  and  j 
doubly  compoood,  most  be  taken  aa  merely  approximate.  ■ 
No  definite  divisioiu  can  bo  made.     The   fonctiona  arise 
tliroiigh  increasing  complications;  and  those  general  con- 
trasts   become  conspicuous   ouly  when  we    look    at 
£acta  in  their  main  outlines.    Here,  however,  where 


»n- 
tbel 


*  Let  me  hrn  draw  attouUoti  to  pap«n  in  the  MtdaaX  Tima  latd  CtuttU, 
for  Deccmbn  11  vid  DcocniW 21,  IS67,  in  Kbicb  Dr.  Hughliuga  Jaclnoabu 
pabUdwd  Mono  taeU  tad  tnhrenew  diat  quit*  barmmin  with  IIiom  uitei|m- 
laUong,  In  u  br  H  th*  cammon  flmcUon  of  tho  {nat  ncnoiu  omSrm  b 
conmraiiiJ. 

It  Hbniilil  1x1  ranarknl  that  th«  atiQve>]>ropo«ml  definition*,  wtv  t«  ■  md- 
•tcl«nihln  fixtf^nl,  colnclilonl  wilh  cumnl  conctflion*.  Tha  emtrtan  i» 
gnncially  neogniui  as  the  c1ii«r  organ  of  mind ;  uid  mind,  ia  lu  onlina;; 
•e««pt»tIoD,  meuu  uon  Mpeeially  »  compantiTEly  uitrU»t«  co-ordinalion  in 
time — tli«  cotuciuuinaB  o(  a  cttatun  "looking  befort  and  after,"  and  tuiag 
jaal  cxperiencci  to  mgulate  future  coudnct.  Ia  like  manner  tho  (unctbi^ 
■•cribed  lo  the  wrrkQum  la  tlio  (arrgolng  |i«rigTiiph,  jiartiallf  i4|rBta  witk 
tiul  wUdt  K  Floomu  iDf«rr«d  from  liU  oxfKirimeDti.  lldlttenv  howarer,  tn 
tm  rwpacti.  It  (mpIlM  tlut  tha  ri/rMlum  u  not  aa  orKaa  for  the  eo-ordU 
twtioaof  moticiuoiilr,  or  of  qnacLrououii  luutioiiitoiily;  hut  that  it  la  alloaa 
organ  for  th«  co-ordlnatioa  of  tiiuultikiieuus  iiupmtioiit,  and  tur  tha  oo-onll- 
notioB  of  the  ayncluoiioiu  motiona  in  adaptation  to  the  nmuHaneoiu  uopm- 
^oDa.  And  it  further  Implioi  that  not  all  uinultiuiaoos  tmfnMOU  aod 
•daptnl  Djnchronoai  motion!  uo  co 'Ordioatcd  by  tbn  cmhiUum  ,'bat  only  tlia 
doubty-oon': pound  onci^  which  horo  for  tbctr  external  eottalatirci  tho  inlricat* 
«ombInatloai  of  attiibntea  that  diatinguiih  objcctt  Ihim  one  another,  and  tha 
mora  mulUpUed  and  varied  iMallxationB  of  ohjeota  la  tha  ajiaco  that  axtMida 
btjoDd  the  lmm«dttta  Unilte  and  TMch  of  the  oiganiam. 
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ct  13  to  give  an  idcA  of  the  principle^)  of  nervous  funo* 
jon  in  its  Bucccssivo  stages  of  erolation,  detailed  ijualifica- 
tioiiA  do  QOt  concern  as. 

§  23.  A  UiT  words  aro  dnc  to  the  fiinctiooa  of  that  sub- 
ordinate nerroos  apparatus,  tiie  stmcturo  of  which  wo 
gbmced  at  in  the  last  chapter — the  nervona  apparatus  prc> 
ndiog  over  tho  vital  processes.  It  will  suffice  if  wo  take 
the  functioos  of  tho  rnso-motor  division  of  it  as  uxcinplifying 
the  whole. 
Eadi  ratto-motor  nerve,  having  roots  in  both  the  cerobro- 
linal  system  and  the  sympathetic  system,  conveys  to  all 
ranches  of  the  artory  it  accompanies,  the  impulses  arising 
•m  the  activities  of  tfao  great  ncrrooa  centres  and  masclcs, 
as  well  as  from  tho  activities  of  the  viscera.  Probably  tho 
ordinary  amount  of  diitlurbanco  propagated  along  enchvnso- 
itor  nerve,  simply  excites  the  muscular  coats  of  tho  adja- 
it  artery  sufficiontly  to  maintain  its  duo  elasticity.  Bat 
Itrongor  disturbances  produco  marked  altcratiomi  of  its 
caUbro:  thoso  brought  by  thu  H^'mpatbetic  fibres  being 
said  to  canito  contraction ;  and  tliosc  brought  by  fibres  from  \^ 
the  ocrebro-epinnl  system  being  said  to  cause  dilatation. 
Some  of  these  ohangca  have  relation  to  actions  going  on 
in  the  part  itself;  and  others  to  actions  going  on  in  the 
iof  vital  organs,  or  in  tho  body  as  a  whole.  But  all 
!of  Uicm  show  us  that  by  means  of  tho  vaso-motor  nervous 
lystem,  tlie  blood-vessoL)  aro  so  regulated  as  to  subsorvo 
general  and  loool  needs.  One  further  fact  belong- 

ing to  this  class  may  bo  added ;  partly  because  of  its  in- 
trinsic interest,  and  partly  because  it  illustrates  certain 
mpplemeataty  nervous  fiinctiona  not  hitherto  named.  Wo 
have  already  seen  that,  among  its  many  duties,  tho 
meJuUa  oblongata  controls,  through  tho  medium  of  tho 
leumogastric  ocrvc,  tho  action  of  tho  heart.  So  long 
Uie  disturbance  oonveyod  to  the  mednlla  oblongata,  either 
the  pcripboiy  of  the  Derrous  system  oc  {rom.  its  ^^^m.% 
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ocntrce,  doca  not  exceed  a  modcrato  amonnt,  tlio  resulting 
waves  of  inolccular  cbongo  sent  by  it  tlirougit  Lbe  pnoomo 
giwtric,  At)  iiut  iiilcrfero  trith  iJio  heart's  action — perhaps  en* 
force  it.  But  when  the  meduila  is  excessively  disturbed,  the 
increased  quantity  of  stimnlns  it  Bcnds,  either  diminishes  tho 
,  action  uf  tliu  huorf.,  or  stops  it  altogether:  so  causing  arrest 
— ^  of  tho  circulation  and  cunisoquent  insensibility.  Noting,  as 
wo  pa!t»,  that  this  is  ouo  of  the  most  remarkable  forma  of 
that  co-ordination  which  tho  nervoos  system  cvcrywhor* 
eSbcts,  since  tho  arrangument  is  such  that  when  the  nervotu 
system  becomes  ubnornially  ivotive,  and  its  chief  centres  sur- 
clitirgud  with  blood,  they  tbcmiclves  arrest  tho  organ  which 
propels  blood  to  them ;  we  have  to  aak  how  it  happens  that 
in  this  case  the  propagation  of  distorbanco  through  a  ncrvo 
checks  action  iusU^ad  of  causing  it.  Tho  reply  m  that  in 
addition  to  tho  systems  of  nerves  which  excite  action,  there 
is  found  to  cxtHt  &  5yst«m  of  ucrros  which  diminish  action — 
inhilitonf  nerve*  as  licy  nro  called.  Through  these  it  is 
-^alleged  tiiat  tlio  brain  controls  the  spinal  cord — ^restraining 
those  reflex  movements  which,  when  connection  with  tho 
brain  is  cat  off,  become  so  mneh  more  marked.  And  throngb 
one  of  these  it  is  concluded  that  tho  medulla  objongala  reins 
in  the  heart,  when  the  cerebral  irritation  is  excesaiTe. 

Bo  this  as  it  may,  the  facts  named  illustrate  the  way  in 
which  tho  nervous  s^-stcm,  while  it  co-ordinates  tho  external 
actions,  also  oo-ordinatos  those  internal  actions  which  make 
them  possible.  Tho  reader  has  but  to  conceive  that  through 
other  ^sterns  of  nerves,  other  organs  which  absorb,  secrete, 
excrete,  &o.,  iiro  similarly  controlled,  and  ho  will  under- 
stand sufficiently  for  present  purposes,  how  demand  for 
materials  and  supply  of  materials  axe  harmonised. 


{  24.  In  ramming  up  the  functions  of  tho  ncrvons  system 
us  thus  formulated  in  terms  of  motion,  it  will  be  useful  to 
observo  tlie  greater  comprehensiveness  of  view  wo  ubtaia 
by  oxclodjng  the  ordinary  implications. 
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Wben  one  part  of  a  Zoophyte  is  tosched,  tlin  contmotioa 
set  np  in  that  part  slowly  diffuses  itself  through  tlio  wliolo 
body.  Two  things  nra  hero  to  bo  noted.  Tlicre  is  a  propa* 
gktioa  of  diMlurbnnco  throngh  tho  nerwlcaa  saroode  of 
vkich  the  creature  is  composed ;  for  distant  parta  nro 
orentoallj  alTectod.  Thoro  ts  abo  an  increase  of  (li«tnrb- 
nnce;  for  in  successive  momeuta  the  mass  of  tissue  andcr- 
goisg^  chanpe  is  grcatt-r.  Thus  tho  rclativoly •homogeneous 
sobsfancD  of  tliceu  simplo  animals,  oxhibits  tho  two  essential 
phonOGDCnft  exhibited  by  llio  nervous  8yst«m  in  all  phsMs  of 
ita  dcrelopment :  there  ia  propagation  of  molcoolsr  notion, 
and  tlifln  is  a  simultaneoua  aagmentation  of  this  niol^ 
cnlar  motwn.  Such  essential  phenomena  grow  more  con- 
spicuous OS  the  norvous  system  duvt'lop;,  partly  bccauso  the 
changes  set  ap  bccoiao  limited  to  narrow  linL^s  and  small 
masses,  and  partly  beoaose  tlie  matter  of  which  these  aro 
formed  becomes  distinguished  by  on  increased  degree  of 
the  general  instability.  Since,  then,  tlio  functions  of  tho 
aerroos  system  as  expressed  in  terms  of  uolccolar  motion, 
aro  functions  exltibited  in  a  vaguo  way  by  tlio  undiScrcntiated 
tiasao  from  which  tho  ncr\'0iis  system  iusenitibly  arises;  it  is 
clear  that  hy  so  expressing  them  we  include  alike  their 
lowest  and  their  highest  forms,  which  we  cannot  otLerwtsa 
do. 

Moreover,  only  in  these  terms  can  thoro  be  given  an 
adequate  definition  of  fully -developed  nerrous  fanctiona. 
If  Wo  admit  any  snbjoctivo  dement,  our  definition  becomes 
inapplicable  to  all  those  nervous  actions  which  have  no  sub- 
jective accompaniments — ^which  go  on  without  feelings  j 
and  a  conception  of  dottous  functions  which  excludes  those 
of  organic  lifu,  cannot  bo  a  complete  conception.  On  the 
other  hand,  tho  defioitjon  of  nervous  functions  ns  consist* 
ing  in  tlie  conveyance  and  midtiplication  of  molecular 
motions,  holds  in  all  cases.  It  includes  equally  tho  conduc- 
tion of  an  impression  made  on  a  nerve  of  sense,  and  the 
Bxcilemcnt  of  t^cmiouJ  orcMmoiphoses  in  b  gload. 
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The  RabdiviRiou  of  this  general  functioii  ander  tiio  nborc- 
j>riipo8ed  heads  of  redpio-molor,  libero-motor,  and  diriijQ- 
motoT,  Laa  also  tlio  advantngo  of  greater  comprclieiiaive* 
BOSS.  No  word  at  presenb  in  use  expresses  tho  office  which 
nffirrcnt  nerves  liavo  in  common,  more  specifically  than  tho 
word  Kflbront  itself  expresses  it.  Whctbcr  diHurbnuce  of 
its  ODter  eod  produces  in  an  afferent  nerve  a  change  causing 
a  reflex  contraction,  or  whether  it  prodncos  a  change  causing 
what  wo  call  e  eonsation,  is  a  circamstanco  of  Becondary 
import ;  as  is  proved  by  tho  fact  that  by  ubo  the  Laat  may 
bcoomo  tho  firet.  Tho  essential  thing  coinmon  to  tho  two, 
is  that  moleoular  motion  is  propagated  front  periphery  to 
centre.  So,  too,  ia  it  with  tho  libero-motor  functtoos. 
■WTiether,  as  in  the  ganglia  of  the  Bympathctic,  the  multipli- 
cation of  commnnicatcd  disturhanco  has  no  subjc-ctire  con* 
oomitant,  or  whetlier,  ns  in  tlio  cerdrrum,  it  has  a  sabjectire 
concomitant,  there  is  in  both  cases  a  lihcmtion  of  molecular 
motion;  and  this,  being  tbo  common  cliaractcr  of  tho 
changes  in  nerve-centres,  ronat  determine  the  definition  of 
their  common  function.  In  like  manner,  all  efferent  nerves, 
whether  conveying  diatnrbanccs  that  sot  up  contractions  in 
muscles,  or  causo  constrictions  of  iirtcnoK,  or  cxcito  chenucal 
transformations  in  glands,  serve  to  direct  tJio  waves  of 
molecular  motion — waves  that  are  intrinsically  alileo  in 
uaturo,  though  tho  results  prodocod  by  them  in  tho  organs 
to  which  tlioy  are  carried  differ  so  widely,  and  thoagh  they 
are  now  associated  with  conscionancss  and  now  are  not. 

A  more  special  view  of  the  functions  thus  clashed,  dis- 
closes  two  essential  tacts.  Conaidercd  as  an  agent  for 
generating  movements,  wo  sco  that  tho  nervous  system  acts 
by  liberation  of  successively-larger  amounts  of  molecular 
motion  in  the  centres  successively  disturbed.  A  very  small 
ofaaoge  at  the  outer  end  of  an  afferent  nerve,  sets  up  a 
relotively-largo  quantity  of  change  in  some  adjacent  nn- 
stable  ncrvo-matter;  whence  the  change,  thus  incrcoscdj  is 
propagated  to  some  internal  ganglion ;  to  be  passed  on  by 
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ft  imiDeiuvl;  mnltiplicil  ns  before ;  until  Ikcro  is  nntoclccd 
as  amount  of  distorbanoe  capable  of  caosiog  mascukr  con- 
tnotions  thronghonfc  tlie  whole  body. 

Ueanwlule  tlicee  oentrea  ta  irhich  molecokr  motion  ia 
liberated,  aro  also  thfl  centres  in  wbicli  it  is  coordinated; 
and  tbc  sacoossiwly  higlicr  and  larger  <x-ntn.<«  whicli  evolve 
snoccKiiTcly  larger  quantities  of  molecular  motion,  aro  also 
oenlres  in  wbich  socoessiTelj  moro  complex  co-ordinationa 
an  e£Iect«d.  Wlience  fbllowB  tbe  general  result  tltat  along 
with  each  fnrtJior  dorolopment  of  tJie  nenroos  sj8tem> 
onftbliog  it  to  mnko  all  parts  of  tlio  bodj  work  together 
EDOio  effinentl/  in  eimultancons  and  snoccssivo  noti<ms, 
tliuro  goes  an  increased  power  of  orolving  the  energy  re- 
quired for  SDoh  larger  aggregates  of  actions. 

Hiese  principles  we  found  to  be  well  exemplified  in  tho 
case  which  most  nearly  concerns  na.  It  is  needkM  to 
re-8tate  the  results  so  recently  arrived  nt.  One  romarlc, 
bowerer,  mny  bo  added.  In  the  functions  of  tho  buc- 
oofiEiToly-highor  Tcrtebrato  ceutma.  Teaching  their  climax 
in  the  hiWH>n  being,  wo  see  well  exemplified  the  law  of 
development  of  functions  in  general  (First  Prtneiplea, 
Fart  n.  ^  142).  This  progress  &om  co-ordinations  that 
are  onall  and  nmplo  to  thoso  tbiit  sro  lar^r  and  compound, 
and  to  tbow  tbot  aro  still  larger  and  doubly  compound,  is 
one  of  tho  t)esi  instances  of  that  progressive  integration  of 
motions,  simnltaueonsly  bocoming  moro  heterogeneous  and 
more  deSnito,  which  chanictcrlzcs  Evolution  under  all  its 
funua. 


CHAPTER  IV. 


Tire  COTTDITIONS   ESSENTIAL  TO  SERTOCS  ACTIOS. 


§  25.  Of  these,  the  first  ia  order  ia  continuity  of  ncrve- 
Bubstanco.  Disturbance  ia  not  convcyiMl  from  end  to  end  of 
a  ncnro  tbnt  has  hcon  cat  in  two;  and  section  of  a  norre- 
centre  sunilarly  prevents  tho  transfer  of  an  impnlso  from  on« 
of  the  dissevered  parts  to  tlie  other. 

The  roqniaito  continoity  ia  not  simply  tho  coiitinwity  of 
unbroken  contact :  there  must  bo  continuity  of  molecnlar 
cohetnon.  Phicing  in  apposition  (ho  two  ends  of  a  divided 
nerre,  doos  not  ro>cstaI)lish  nervons  communication.  Bven 
when,  after  a  cat,  tho  snrronnding  flesh  has  been  honied,  it 
i»  long  before  tho  sundered  ncrve-thrcada  re-nnito  ao  com- 
pletely that  they  transmit  stimuli  ns  well  &s  before. 

Further,  there  must  bo  no  destruction  of  continuity  by 
molcculnr  disorganization.  Without  diviEton  of  a  ncrvo,  ivnd 
withoot  ii^niy  of  its  sheath,  there  may  result  &om  discoso  a 
cbange  wliich  incnpacitates  tho  norvu-fibres — on  atrophy,  or 
B  brcaking'Dp  by  dooompositioQ :  the  result  being  ft  de< 
rana^mcnt  of  those  lines  of  peculiar  nitrogcnona  molecules 
whieh  receive  and  pass  on  the  waves  of  disturbance. 

^  26.  Nervc-atruetures,  whether  peripheral  or  central, 
permanently  disabled  as  they  are  by  actual  di.teontinuity, 
cither  molar  or  molecular,  are  temporarily  disabled  by  dis- 
coatiaaiijr  of  molecular  equilibrium.     Fkcsuto  is  oa^^lo  of 
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prodncing  re-armngcmcnt  of  particles,  oven  ia  sabetanoea 

that  are  simple  tuitl  comprirativclj  hard ;  as  is  ehovm  b;  its 

power  of  altering  tlie  directioa  of  diiiitiBguetio  polurit/  m 

nwtels.  Wo  may  therefore  expect  tbftt  iii  substaoocs  of  com- 

ploi  oompositiott  and  little  colicsion,  prcsauro  will  rcaclily 

CAOSO  tho  particles  to  cluuigo  their  relative  poEitiona.    Hence 

there  t3  no  dilEciiUy  in  undcrstAndiog  why  nervc-snbstaace^ 

having  a  balanood  molecnhir  atmcturQ  sudi  that  it  is  ever 

J  to  pass  when  disturbed  from  odo  of  ita  isomeric  stotcti 

other,  may  be  ao  nwdiGed  by  pressure,  oren  when 

M  to  bo  incapacitated  for  undergoing  chceo  alternate 

rc-arroDgomoDts.     Bo  this  as  it  may,  bowovor,  the 

is  tliat  ooo  of  tho  conditions  to  nervous  acticm  is  nb- 

senco  of  much  preasure. 

In  the  case  of  nerre>troiilca,  deraonatratton  of  this  gcitoral 
'  truth  is  cosy.  A  Hgaturo  round  a  nerve  prevents  a  dis- 
■^hrbaooe  set  np  at  one  end  of  it  from  producing  any  effect 
PVn  the  other  end.  Partial  results  of  tlus  nature  are  familiar. 
Uy  external  pressure  on  a  limb,  the  conducting  powor  of  the 
^Kerrcs  a&cted  is  much  diminished. 

^V  ^ai  pmsuro  on   tho  ccnlrully-aoated  tmcta  of  ltbrt«, 

binders  or  arrests  their  actions,  is  ahown  in  every  caao  of 

'      [naralysis.     By  a  clot  of  blood   that  has  escaped  from  a 

ruptured  vessel,  or  by  a  quantity  of  lymph  that  has  oozod 

through  the  walU  of  capillaries  OTcr-distendcd,  bundles  of 

I     fibres  at  tho  base  of  tho  brain,  or  in  the  spinal  cord,  are  un- 

I     dniy  sqncesod ;  and  if  afTuront  or  ocntripotid  Gbros  they  ceuso 

'      to  bring  distnrbnnccs  from  the  periphery,  while  if  efferent 

or  centrifugal  fibres  tbey  oeasa  to  convey  impulses  to  tho 

muscles. 

I         The  like  is  true  of  nerve-ccntrce  as  wholes.     Indeed  ipKO* 

^Boro  appears  to  be  a  greater  hindranoo  to  tbeir  actions  than 

^^0  tho  actions  of  ncrvo-tmults.     Thai  certain  forms  of  tho 

abnormal  arrest  of  nerrowi  action  called  coma,  arc  doo  Ut 

excessive  congestion  of  the  blood-vessels  of  the  cnccphtilon, 

MMmspossibio;  bui  as  soioc  qacstiou  thJa  iiiU:r9iii!Ui.Vu>\i ft^^ 
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cannotsaJely  base  an  infcreoce  oo  it.  There  is,  hoTrerer,  one 
coQcIusive  pioco  of  evidence.  A  frncturo  of  tlio  skull  tlmt 
catisos  inilcntntion  over  a  conaidorable  area,  nnd  Ioatcs  tLo 
bono  intruding  oa  tho  space  previously  filled  by  tho  bnun, 
stops  tho  fiinotionB  of  tho  brnin^-disturhanct;!!  ECnt  to  it 
call  forth  no  appropriftto  co-ordinated  motion.t,  and,  indocd, 
□o  motions  itt  all.  But  when,  by  means  of  a  trephine,  the 
depressed  portion  of  bono  is  cut  ont,  the  brain,  reHerod  firom 
pressnre,  at  onco  resumes  its  duties. 

Farther  Bupport  is  yielded  by  what  may  bo  regarded  as 
convcrso  cvjdeuoo.  If  excess  of  pressure  arrests  ncrvo- 
oction,  and  if  ilie  normal  amount  of  pressure  allows  Ihv 
normal  amount  of  nervo-action ;  then  it  ia  inferablo  that 
nerve-disturbancos  will  pass  with  unduo  facility  if  the  pres- 
sure ia  deficient.  Now  ns  the  bniin  is  cont^uued  in  an  al- 
most-closed chamber  which  cannot  collapse,  it  follows  that 
if  tho  cerebral  blood-vessela  are  rapidly  drained,  the  masses 
of  ncrre-fibres  amid  which  they  ramify,  being  subject  to  less 
pressure  than  usual,  will  allow  waves  of  molecnlar  change  to 
pass  with  unuEual  facility;  and  ordinary  imprcsaions  pro- 
pagated to  tho  centres,  will  produce  extniordinary  motor 
impulses.  Hence  the  seemingly-anomalous  fact  that  great 
loss  of  blood,  or  great  local  anaemia  caused  by  stoppngo 
of  a  cerebral  artery,  causes  convulsions.  Such  a  result 
may  be  anticipated  as  the  first  rostdt, 
tion  begins  to  tell ;  though  innutrition 
cause  prostration  or  paralysis.  And  this 
which  the  phraiomena  actually  occar. 
appears  true  of  the  peripheral  nervous  system.  The  afferent 
nerves  of  individuals  who,  though  otherwise  healthy,  have 
lax  tissncs,  oro  often  unduly  impressible.  And  there  are 
inst&noes  of  nndoe  local  impressibility  which,  I  think,  admit 
of  this  interpretation.  It  has  been  found  that  an  aim 
rendered  anfenuo  by  unnatural  constriction  of  its  arteries, 
thereby  reduced  in  tcmpoiaturo  and  beginning  to  atrophy, 
may  nevertheless  have  its  afferent  nerves  affected  by  ideotrio 


before  innatri- 
will  afterwards 
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dischftrgoi  in  an  mmsual  dcpp^o.*  Deficient  prcssnro  on 
Um  notTO-tnmks  sppcurs  a  pussiblo  cause  of  tbU  otlicnviso 
■trmoge  result. 

§  27.  Proof  that  beat  kept  above  a  certain  level  is  a  con- 
dition to  tho  maintoDiuico  of  QGrroaa  action,  ia  difHcnlt  to 
disentangle  &om  proof  tluit  tbo  maintenance  of  ncnroos 
action  depends  on  a  due  circnltitioQ  of  blood  j  for  the  one 
condition  is  nsoall;  bnt  a  concomitant  of  tbe  otber.  JEicrnr- 
tbdesa,  there  is  reason  to  infer  that  a  supply  of  free  tnolo- 
cnlar  motion  is  requisite,  apart  from  a  supply  of  natritivo 
materials. 

The  gcocnd  fiict  tlint  cold-blooded  animals  are  com> 
parativdy  inactive,  admits  of  the  interpretation  that  their 
loir  temperature  is  doe  to  their  inactivity,  as  well  as  to  the 
interpretation  that  their  inactivity  ia  a  ooosetpienoe  of  their 
low  temperature ;  for  the  tvro  act  and  react  in  such  a  way 
that  neither  can  properly  bo  called  the  oroso  of  the  other. 
Bnt  reptiles  which  remain  quiescent  in  cold  weather,  and 
beccnno  active  when  they  are  warmed  by  tho  summer's  son, 
yield  ns  good  evidence.  Though  it  may  bo  alleged  that 
their  greater  activity  arises  from  ncccderatod  circulation  nnd 
aozMion  of  tho  blood,  yet  as  Iho  hcm-t  and  Inngs  nro  set 
going  by  U)«ir  respective  nervous  centres,  we  mu.tt  infer 
that  the  warmiug  of  tliese  nervons  centres  by  external  heat, 
is  the  initial  change  in  ibe«i  animals  that  have  bot  little 
power  of  producing  heat  by  their  own  actions.  In 

mpport  of  this  interpretation  may  bo  cited  the  oonveise 
fiict.  When  active  creotores,  capable  nndor  ordinary 
conditions  of  generating  enough  heat  «-ithin  thumselvc!!, 
arc  exposed  to  conditionB  nnder  which  they  lose  heat  foster 
than  they  make  it,  their  nervous  actions  decrease,  and  they 
cveutnally  cease  to  more.     In  hybemating  maomaU  we  see 
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an  annnal  rconrrcnco  of  this  rclnlion  of  causo  and  effect ; 
Dud  iu  iiiikuimiiU  that  <Io  uot  LyK-nuit«,  as  in  OQts«lre«,  it 
c(|iially  holds  that  prolonged  exposure  to  extreme  coM  ile- 
preaaes  nervoos  action,  causing  atroog  tendency  to  sleep, 
and  that  death  results  if  tho  bodily  temperature  is  alloved 
to  fall  still  lower. 

That  local  loiis  of  heat  when  carried  far,  h  foUoircd  by 
local  ioaction  of  tho  tiei-ves,  is  sliowu  by  the  fact  that  parts 
of  the  body  that  hare  been  greatly  cooled  donn,  naturally 
or  artificially,  may  bo  pricked  or  cat  or  pinched  without  any 
of  tho  usual  diaturbancc3  being  conveyed  to  the  nerve- 
centres.  It  is  true  that  where  the  refrigeration  is  extreme, 
is  n-iually  a  partial  deprivation  of  blood ;  but  there 
evidenco  that  when  thia  is  not  the  coae^when,  indeed, 
'  blood-Teasels  are  congested,  as  in  red  hands  on  a  winter's 
day,  loss  of  heat  entails  decsoaso  of  norre-fonetion.  Thai 
tho  like  holds  of  the  respoctiTO  centres,  is  shown  by  the  use 
of  cold  as  n  therapeutic  agent :  ice  to  tho  head  being  pre> 
scribed  when  there  is  exceeeivQ  cerebral  action,  and  ice  to 
tho  Hpine  being  a  means  of  diminisbing  reflex  excitability. 

It  is  worth  remarking  that  this  dependence  of  nervous 
action  on  supply  of  bent,  yields  indirect  support  to  the  views 
8et  forth  in  foregoing  chapten.  If,  as  was  inferred,  the 
disturbance  conveyed  along  a  ncrvc-thrcad  is  an  isomeric 
change,  daring  which  some  molecular  motion  is  yielded  up 
by  each  molecule  as  it  passes  on  the  accumulated  wave  to 
its  neighbour — if  resumption  of  the  previous  isomeric  state 
implies  an  equivalent  absorption  of  molecular  motion  from 
surrounding  matter;  then,  in  proportion  to  the  beat'  of 
surrounding  mittter,  will  bo  tho  rapidity  with  which  the 
nerve-Sbre,  resuming  this  provions  isomeric  state,  becomes 
Si  to  transmit  another  wavo  of  molecular  change. 

§  28.  That  nerves  and  nerve-centres  act  only  so  long  ns 
they  are  furnished  with  thoso  materials  which  tho  blood- 
Teasels  bring  them,  is  a  familinr  truth.    Tho  quantity  of 
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btood  preitcnt  to  any  part,  and  tli«  mpidity  with  which  fresh 
blood  b  propelled  to  the  part,  both  aBacl  Hio  degroo  of 
nerroQB  activity  in  the  paii. 

Geooial  deplctloa  is  a  cause  of  nervous  inaclion :  if  the 
total  qoAotity  of  blood  in  tbo  body  is  tnach  dinunished,  the 
;;rcat  ocrrons  ceiitmii  arc  ibo  lint  oi^ns  to  fcvl  the  choDge. 
Temporal^  loi<s  of  blood  produces  fitiutjng,  or  sudden  arrest 
of  cerebral  action;  and  pennaucnt  dc-flciency  of  Idood  is 
accompanied  by  debility,  which  implies  a  dccrc^iscd  nervous 
dischorgo.  Supposing  that  no  blood  haa  been  tost>  in- 
sensibility novcrthvleas  inMtuotly  ri-«idt&  if  the  heart  ccasoB 
to  eupply  th«  brain  with  frcsli  blood  in  pluco  of  the  blood 
it  oontaina.  Or  if  there  is  chronic  feebleness  of  tho  heart's 
actioDj  there  is  proportionate  diminution  of  nervous  power. 
AMiere  the  total  quantity  of  blood  is  adequate  and  the  heart 
ia  not  Id  fault,  local  ncrvonil  function  may  still  be  hindered 
by  local  antcmin,  resulting  froin  nncoruim  in  an  nrtvry,  or 
from  what  is  called  nn  cmboli.sin — a  plugging  np  of  an 
artery  with  coaguUted  blood.  Thus  paralysis  is  caoscd  by 
embolism  of  tbo  cerebral  blood-vessel  which  supplies  tho 
higheet  part  of  the  motor  tract.  ITio  convcno 

facta  similarly  imply  this  same  general  relation.  When, 
other  conditions  bt'iug  normal,  a  nervc-ccatro  is  highly 
chained  with  artcnal  blood,  it  responds  with  nnusual 
rmpidity  to  tho  distorbances  it  receives;  and  evolves  more 
than  ordinary  amounts  of  force,  shown  in  secondary  nvrvons 
changes,  or  in  muscular  inolions,  or  botli.  ^supposing, 
again,  that  thoro  is  no  hyperemia  of  a  nervons  centre,  it 
n-ill  still  happt^n  that  if  tho  heart  propels  blood  to  it  with 
anustud  rapidity,  its  hbero-motor  function  will  bo  exalted. 

At  the  periphery  of  the  nervoos  system,  like  variations  of 
efficiency  follow  like  variations  of  circulation.  A  reduction 
in  iha  quantity  of  blood  present,  caused  by  constriction  of 
the  vessels,  is  probably  one  cause  of  the  decreased  nervous 
impressibility  in  n  part  that  is  exposed  to  cold  ;  and  to  tho 
Mme  cause  is  perhaps  to  be  ascribed  some  o£  UicCAVu^woX'Cfa 
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flInggislineBS  witJi  which  tho  mosclcs  of  tto  part  respond  to 
motor  impabc«.  If  instead  of  local  lack  of  blood  thore  is 
n-tnrdatioa  or  Btoppago  of  tho  local  current  of  blood,  tl» 
iiervca  of  Oio  part  flimilarly  become  incapacitated  in  a  pro- 
portionate degree :  instance  the  blindness  that  rcsulla  from 
blocking  np  the  central  retinal  artery;  or  instunco  tlio  gnidiutl 
dutnppcnmnoo  of  impressibility  in  a  reg-ioa  of  the  skin  that 
has  had   its    supplying   blood-vcsscl    tioil.  Con- 

Tersely,  excess  of  blood  around  the  peripheral  nerve-fibres, 
causes  onosnal  excitability  of  them.  A  gentle  touch  en  the 
skin  in  its  normal  state,  sends  through  tho  afferent  nerves  a 
diHtnrbiinco  so  small  as  to  call  forth  from  the  centml  organs 
scarcely  any  responao;  but  where  the  skiu  is  highly  iuilanicd, 
a  like  touch  aff(«tH  them  so  much  that  tho  tlistm^banoo,  when 
reflected  from  tho  central  organs,  produces  a  start  of  tho 
whole  body.  If  in  addition  to  local  excess  in  the  qoanti^ 
of  blood  ttiGre  ia  an  acoclorated  flow  of  blood,  a  still  greater 
exaltation  of  local  nervous  action  fuUovrs.  It  is  a  familiar 
truth  that,  other  things  remaining  tho  same,  an  inflamed 
part  is  made  more  irritable  by  anything  which  increases  tho 
action  of  the  heart>. 

§  29.  Ncrrovs  action  depends  nob  alone  on  tho  quantity 
of  blood  supplied  bat  also  on  its  qnali^— on  the  proportion 
of  the  needful  elements  oontainc^d  by  it. 

General  rather  than  special  warrant  must  sutBco  fbr  4fe^ 
proposition.  Little  is  known  about  variationn  in  tho  ooili^l 
tution  of  the  blood;  and  still  less  about  tlie  relations  between 
these  and  variations  of  nervous  activity.  That  a  blood 
greatly  impoverished,  as  in  dropsical  persons  (whose  tissnet 
become  infiltnttcd  bccauso  tho  thin  scram  passes  too  conly 
through  the  walla  of  the  capillaries),  is  accompanied  by  ener- 
vation, is  pretty  clear;  and  we  can  scarcely  bo  wrong  in 
oonclnding  that  »  blood  rich  in  tho  constitnonts  of  nervo- 
Bubstance,  renders  possible  a  great  evolution  of  ncrve-foroc. 

Bat  there  is  indirect  evidence  serving  to  enforce  thesoanty 
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direct  evidence.  For  we  hare  abandant  proof  that  by  adding^ 
certAin  matters  to  tbo  blood,  aDosaal  uDoimts  of  ncrrons 
action  may  bo  erokcd.  Alcohol,  tiitnKit  ozuilo,  tlio  vcgcto- 
alkaKoa,  and  otber  slimolants,  are  not,  indeed,  components 
of  nerve-subetanoe ;  nor  is  tliere  any  reason  to  suppose  tlut 
thoy  con  serve  in  plaoB  of  components.  Probably  their  im- 
nKdJato  inflacnco  is  that  of  setting  np  or  facilitating  tite 
change  of  odTO'Substanoe,  and  so  causiiig  unusaal  disen- 
gagement of  Dudecolar  motion.  Bnt  by  showing'  that  the 
supply  of  particnlar  Hnbstanwfl  to  the  nervona  system  exalts 
nervooB  activity,  they  make  it  more  manifest  that  ncrrvons 
actirity  most  portly  depend  on  the  Bopply  of  sabstanccs 
which  re-bnitd  nerve-tissue  as  fast  as  action  diHint<>gratcs  it. 
^V^o  most  not  omit  a  furihpr  qnalitative  character  of  a 
positive  kind.  The  blood  most  contain  oxygen.  ^Vhat  is 
tho  Bpocial  action  of  oxygen — whether  it  is  a  direct  disintc* 
gmnl  of  Uio  tixsuM,  inoladiog  nervo-tisiinc ;  of  whether  it 
simply  fitcilitates  by  its  presence  molecular  disintegrations 
otherwise  caused }  or  whether  it  serres  merely  to  combine 
vritb,  and  cany  away,  tho  products  of  such  disintegrations 
otherwise  caused ;  arc  qncstions  abont  which  there  are 
dideraicea  of  opinion.  But  there  can  be  no  difference  of 
opinion  as  to  tho  nocossity  for  an  oxygenated  blood.  And 
opinions  can  scarcely  differ  respecting  the  general  relation 
that  exists  between  the  degree  of  oxygenation  and  the  de- 
gree of  ncrvoas  activity. 


§  80.  While,  for  the  maintenance  of  nervous  action,  it  is 
requisite  that  certain  matters  sliall  be  present  in  tho  blood,  ib 
is  also  requisite  that  certain  other  matters  shatl  be  absent ; 
or,  to  speak  strictly,  that  they  shall  bo  present  in  but  small 
proportions.  Those  arc  tho  compounds  reauUing  from  do- 
composition  of  tbo  tissues — the  nervous  tissuo  included.  The 
two  most  important  are  carbonic  acid  and  urea. 

If  the  exhalation  of  carbonic  acid  by  tho  lungs  is  greatly 
retarded,  lethargy  eoBtws:   distorbancoa  at  Ibft  ■pct\\iVW!t^ 
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of  Qua  nerrons  STstcm  foil  to  call  forth  Uie  xnraa}  responses. 
If  tbo  exbalatioD  is  completely  arrostod,  couiploto  iu.sciuii- 
biUty  is  soon  produced ;  followed  qnickljr  by  arrest  of  tUe 
inferior  neirooa  functions,  and  consequently  of  all  otiier 
foactions.  And  tln'so  cOucta  uuso  «tiil  tnuro  rapidly  if  tliere 
is  u)  Absorption  of  curbouic  acid  through  tho  \angi,  iust«nd 
of  an  arretted  excretion  of  the  carbonic  acid  interaully 
gonerated. 

In  an  analogous  but  loss  rapid  manner,  a  decrease  and 
final  stoppage  of  n«rroiu  action  i»  ctLUsod  by  an  aocnmola- 
tion  in  tho  blood  of  nrea,  or  of  tJioso  nitnigcnoas  prudacts 
represented  by  it.  If  the  kidneys  fall  to  perform  their  fnnc- 
tion,  or  if  the  waste  nitrogenous  products  n-hich  they  h«ve 
»cpaintod  from  tho  blood  an>  prevented  from  escaping  oat  of 
the  body,  and  arc  ro-ahsorbcd ;  there  result*  a  nen-ous  in- 
action, ending  pi-cscntly  in  coma  and  fmiUIy  in  death. 

§  31.  Such,  stated  as  fuUy  as  is  needful  hero,  ai-o  the  con- 1 
ditions  eEsontiol  to  norrous  action.    QuidiGcations  have  bees ' 
passed  oror;   and  mnch  ciindcncc  hiu  been  omitted.      In 
Buuuuing  up  thetio  loading  facts  which  alono  conocrn  tho 
psychologist,  we  may  with  advantage   obserre  how  tlioyB 
harmonizo  with  tho  general  views  of  nsrve-«tructure  and 
nccTC- function  set  forth  in  foregoing  cbapteis.    All  theso 
pre>ii>qaisites  to  nervona  action  obviously  admit  of  being 
grouped    aa    pre- requisites    to    tlto   genesis   of   molocnlar 
motioa,  and  pre-rcquitiitcs  to  tho  conveyance  of  molecular 
motioo. 

Xbat  molccoW  motioa  may  be  dUeugaged  there  munt  ho 
deoompoaition;  and,  therefore,  for  the  diachargo  of  molecular 
mutioB  to  bo  mtuntainod,  dcoompoution  must  be  facilitated. 
Tho  quantity  of  wiutto  being  a  meaaore  of  the  quantity  of 
force  evolved,  it  follows  that  the  nervous  system  requires 
B  good  supply,  and  qoick  exchangiT,  of  blood ;  since  in  tho 
hlood  aro  brought  tho  matters  that  favour  dbiiitegration. 
Similarly   with    respiration,   oouudcred    oa    a    procvas    of 
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alMorbtng  that  oxygen  which  directly  or  indirectly  wda 
th«  ntotooioipboeis.  And  so  likewise  with  the  oxcre- 
tioa  of  those  irasto  products  wbioh  hinder  tho  motamor- 
phoais.  Bat  pcrpctmil   vrssto  must   bo   mot   by 

petpetoal  repair.    If  its  actJoo  ia  to  conUano,  ncmnis  lisSQO 
most  he  re-oompoeed  as  (aai  aa  it  ia  deoompoaed.     HenoB 
the  nnson  why  there  ia  needed  a  blood  that  is  rich  in  nerve* 
eoostitacnls.     Henco  the  fact  that  aboodant  blood  most  bo 
present  wht-rcrcr  there  is  mut-h  nervous  action.    And  facaoo, 
abo,  the  necessity  for  an  clScient  drcalatioa  to  replace  by 
(n-sh  blood,  the  blood  tlint  lina  been  used. 
^^    Equally  well  do  tho  aerei-al  conditions  essential  to  &o 
^^^iinsiniitsion  of  nmrons  dislorbanco,  conform  to  tho  byp<^ 
ihcsts  tltat  tho  disturbniice  transmitted  ia  a  wave  of  isomeric 
chaagv.     For  if  it  is,  we  at  onco  see  why  thcro  must  bo 
not  merely  contact-^ontinaity  of  nerrc^fibre,  but  molecular 
^■pntanoity.     Wo  are  helped  to  andctstand  how  pressure,  by 
PVteranging  that  dcliciitu  molucalar   balunco   which   makes 
poniblfi  the  altemntioa  of  isomeric  states,  may  prevent 
■■he  passage  of  nerrous  dischar]^.     And  wc  aro  supplied 
^^ith  an  explauation  of  tho  fact  that  tho  presence  of  firco 
molix^nlar  motion  or  boat,  ia  ueudl'ul  to  enable  a  nerro  con- 
rially  to  rcsnmu  its  fitiiesH  for  conveying  a  wave  of  chonga 
Belbro  closing  the  chapter  it  should  be  pointed  out  that 
many  conditions  essential  to  ncrvooa  action,  aro  never 
fblfiUed  at  one  time  in  tho  same  degroe,  but  are  usually 
in  TarioQS  degrees  imd  combinations ;  and  Mint  by 
now  oonspinng  and  now  conflicting,  they  produce  results 
that  are  compbcatcd  and  often  perplexing.    Thus,  for  in- 
stance,    subsLaucca  wlikh   directly   stimulate  the    nervous 
system,  are  usually  substances  which  retai-d  tho  exchange 
of  gases  in  the  lungs,  and  by  so  doing  depress  the  state 
of  tho  nervous  system ;  and  these  conflicting  actions,  diffe- 
rent in  tlicir  proportions  ia  diffL-rt^nt  individuals,  and  in  the 
•ane    individual    at  different  times,  often  work  oppusilo 
work^  jSrst  ono  effect  and  then  tlio  otlicc.    Xguu* 
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richness  of  blood,  by  &cilitatiiig  higb  natritioa  of  oerre- 
centres,  condcceB  to  nerroas  actiTity.  Yeb  there  is  a 
plethoric  etate  which  is  not  nerroosly  octiTe;  and  starva- 
tion, frith  its  greatly  imporeriahed  blood,  baa  a  phase  at 
which  deliriam  seta  in,  in  consequence  of  the  nndnly  raind 
disintegration  of  the  nerro-centres.  Analogous  inoongraitiefl, 
too  nnmeronB  to  specify  bere,  oontinnally  occor.  This  en< 
tanglement  of  the  conditions  mnst  be  borne  in  mind  and 
alloved  for  in  each  caUb 
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§  32.  Ercry  agont  capable  of  altering  tlio  molcralar  state 
of  a  Qcrro,  caosea  thtt  dcttd  to  produce  the  particuUr  chango 
wlucU  it  habituaUy  produces.  Exporimenta  prove  that  each 
nerve  ia  made  to  work  the  iMtno  kind  of  efTcH  by  stimuli  of 
all  ordcTB;  or,  to  speak  strictir,  it  is  found  that  the  eflect  is 
of  the  aamd  kind  whcrerer  its  kind  renders  it  aocessible  to 
obserration. 

Thna,  if  an  cxp<yci-d  end  of  a  ncrre  which  goes  to  « 
mcucle  is  ronghly  touched,  tho  mosclo  oontracta.  If  it  ta 
eroded  by  an  albdi  or  an  acid,  tho  mnsclo  C0Qtnict«.  If  it 
13  galvanised,  the  mosclo  contract!!.  If  it  iit  suddenly  licatod, 
stQl  the  mnsde  contracts.  Similarly  with  a  iraao>motor 
nerre.  No  matter  whether  th«  dlstnrbing  ^ont  be  me- 
chamod,  chemical,  thermal,  or  electric,  there  results  at  tho 
poriphorul  extremity  a  like  ohikngc  in  t3io  state  of  tho  ad* 
jaeent  arteries. 

An  aUied  trath  is  that  whether  a  nerro  bo  irritated  at  the 
end  which  normally  Teoeires  the  distorbaaoo,  or  whether  it 
be  irritated  at  some  place  between  this  and  the  organ  acted 
apon  by  it,  tho  effects  wronght  are  alike — in  nature,  at 
least,  if  not  in  degree.  As  already  said,  the  quantity  of 
diange  set  np  increases  with  tho  leuglh  of  tho  nerve  tbrongh 
which  tho  impnUe  is  tnutsmitted.     Bat  Qm  fUalUi|  ot  ^^bia 
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cliiuigc  remiuiiR  iilcnticol  bo  the  stimulus  applied  at  a  near 
])oiiit  or  a  remote  point. 

This  last  trath,  oqually  with  the  first,  hnrmoniies  with  th« 
Euppositioii  on  which  wc  huvo  Uiua  far  proceeded.  If  tbg 
di^turbnncG  that  trAvcU  along  a  nerre  ia  a  wave  of  isomene 
transrormatton,  the  bind  of  cScd;  prodaccd  by  the  wave  at 
the  place  it  ovcntnally  renchcs,  will  be  tlio  same  whatorcr 
stimalus  sot  it  up,  or  wherever  it  commenced. 


§  33.  Nerve  is  not  capable  of  contittnous  stiinulntion  or 
Continnoiis  diacbargc.  Persistent  action  of  whatever  kind 
on  ft  serre-termiiiatioii  or  the  cut  end  of  a  norre,  does  not 
produce  a  persistent  cSbct  on  the  conncct<,>d  ncrvc-oentrej  or 
on  the  oonnecti'd  periplieml  organ. 

Supposing  tlie  nervo  supplying  some  muscle  has  beca  dis- 
sected oat  and  cat  in  two ;  then,  if  the  exposed  part  bo  cod- 
deoly  pressed  tho  mnscto  wilt  suddenly  contract;  bnt  uuin- 
tcnance  of  tbo  pressure  will  not  couso  maintenance  of  tha 
contraction.  Or  if  this  nervo  is  mado  part  of  im  clectrio 
circuit,  then,  at  tho  moment  of  completing  tho  circuit,  tho 
moscle  will  contract ;  but  its  contraction  is  only  momcnt^iry, 
and  the  subsequent  continuance  of  the  current  works  no 
vi--ilblft  effect.  To  Iceep  up  muscular  contraction,  it  is  requi- 
sito  to  send  through  tho  nerve  a  quick  succcjision  of  separate 
dtaturbonoes.  If  tho  nerve  forma  part  of  an  clectrio  circuit 
in  which  there  is  an  apparatus  for  breaking  and  coinplctiug 
the  circuit;  then,  at  each  completion  of  the  circuit,  the 
moscle  contracts ;  and  when  tho  alternate  breaks  nud  com- 
pletions follow  one  another  veiy  rapidly,  tho  contiTkCtion  of 
tho  muscle  becomes  practically  persistent.  This  truth  is 
demonstrablo  by  experiment  on  a  dead  frog,  and  also  by 
experiment  on  tho  living  human  subject.  A  man  who 
grasps  tho  two  mctallio  cylinders  forming  the  poles  of  ft 
magRcto-idcotTic  machine,  cannot  leave  hold  of  tho  cylinders 
when  Uio  intermittent  current  is  pa&sed  through  hia  arms. 
The  like  result  occurs  when  tho  disturbances  arc  meohaiiical 
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imtftnd  of  electric,  tf  tho  cat  end  of  a  motor  oenro  is  tmh- 
jnct  to  a  rapid  series  of  tap;),  the  muBcls  it  BiippUes  is 
thrown  into  a  stato  of  tctaoos. 

The  fact  thnt  tbo  Bo-callctl  norrc-carroDt  consists  of 
encocssive  poises,  is  one  of  great  significaiioo.  W«  sliaU 
find  bercofter  that  it  haa  many  important  corollari«s.  For 
the  present  it  will  snffice  to  observe  how  entirely  congraous 
it  is  with  tbo  li}-potlicsis  on  wlucli  wo  haTe  thus  far  pro* 
ceedcd.  If  a  nun'ons  diiturhaiici;  truvcls  u  a  ware  of  mulc- 
calar  vhiLngo — if  this  wave  i«  socli  that  tlw  molecules  of 
iieirv6>anbEtaDCo  fall  from  one  of  their  i<iain^ric  states  to  tho 
other;  Qxa,  baring  fallen  in  passing  on  and  increasing  the 
pulse  or  shock,  tliujr  rcmuui  tncapablo  of  doing  anything 
more  uutil  tlwy  have  resumed  their  prurioos  isomeric  state. 
Honcd  tiio  very  nature  of  the  prooeea  ncccssitutes  tliu  intor- 
uittCQt  character  of  nerve-action. 

}  M.  The  transtoission  of  a  diatnrbanco  through  a  oorro 
takes  no  apprcoiablo  time.  The  rato  of  transmia»0D,  «9 
mensored  by  Profesaor  Helraholt^,  has  been  found  to  vary 
from  about  28  yards  per  second  to  32  yards  per  second. 
I>tSerence  <tf  constitution  is  doubtless  tho  cause  of  this 
variation'— a  variativa  to  which  is  duo  that  iudividuul  pecu- 
liarity recognised  by  asbrocomors  in  what  tliey  cull  "tho 
petsotuU  equation." 

This  pecoliarity  aSbrda  yet  another  confirmation  of  tho 
belief  that  a  nervous  discharge  is  a  wave  of  isomeric  trons- 
formatiou.  If  Uii)  disturbance  propagated  through  any 
aeries  of  moleculea  is  one  that  does  not  p<-miancutly  change 
their  relative  positions;  then  the  transfer  of  the  disturbance 
may  he  excessively  rapid,  because  the  amount  of  molecular 
nomenttmi  to  bo  generated  is  excessively  minute.  But  if  the 
l)Olccales  have  to  bo  tTanS))oscd— if,  as  in  isomeric  trausfor- 
matiou,  tho  component;*  of  each  compound  nioleeiili;  have  their 
relative  )>wiitiuus  altered;  then  the  quautity  of  molecular 
moDieatom  generated  must  bo  comparatively  vctj  W<^*, 
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and  as  tlie  gencsia  of  tbta  UDDentom  tftkes  placo  in  mcIm 
inolecalo  before  the  next  is  aflbcted,  ihe  tranafi/r  of  th»^ 
ditittirbaucfl  luuitt  be  greatly  retarded.* 

*  Perliap*  too  mad)  hu  already  bcon  ni4   mpeotinj;  tb«  Dsfam  e( 

nqrro'ictiaii.     Bat  boforo  finally  latTiDjt  the  mbjwt,   I  fnuit  add  mtte 

itnportuit    iUaiitniCive    f*cU   tb>t   bavQ  oomc   to  toy   knowledge  wbilt 

writing  tbU  ch&pt«r.  Thoy  un  contaiaod  ia  a  papor  by  Mr.  Gora,  pabluhil 

in  tho  3VinMctwiw  (>/  (Ac  Jivyot  Shitty  tor  1!^  dr»ail>ii>g  tli«  •UoMfh 

oliangua  andcrgoDu  by  (!lMtro'dtfMiit*d  Nitldiooy.     Antiawtiy   m  d«fO- 

■itod  uBu  mo,  acoordiog  to  the  ocmditioii^  two  form*— •  dwk,  uoarphoK 

DTUnitible  torm;  and  a  grey,  cryatallinc,  oratablB  [arm.     Whan  a  maorf 

tliB  ainorphaui  tntinioiiy  U  diitnrbod  at  oao  end,  then  begin*  a  cbup 

into  tliu  cryilailiiui  aiitinioiiy,  whifh  qmuuhi  almort  initmUy  tlirongheM 

the  whulu  mau,  with  (-n-'at  ovulutioa  <it  beat     A  •tight  tap  with  a  h«d 

auhatanco  BuQia«a  to  iuitinto  thin  trantifpnuilion.     ToucUng  ona  <<  lU 

anglei  with  a  hot  body  oqn&lly  prroducua  the  clleot.      And  it  ia  •!•» 

produced  by  an  cloctrio  spurk.      A  tcinpemiura  below  th&t  «l   baiScg 

water  lutHeod  to  eaiuo  the  thango  ;  uid  Mr.  Gore  foood  that  in  pmpwtiN 

M  the  whole  nuu*  wu  roiiGd  towarda  tbii  tempcnturc,  the  iiii  riminniTinii^ 

mom  Wiilj  Ht  npk  tnvellod  with  greater  rspiditj-.     When  a  ooppar  win 

WM  «Mt«d  witb  a  film  of  IhU  ainorph&us  uitimony,  Um  aUot(ap4o  jubanci 

pnigtaacd  Along  it  at  a  rate  vnryiof;  (ruin   13  to  30  iMt  in  a   mianlc 

Abaoiptioti  o(  the  erolved  heat  by  the  aoppcr  wir«k  WH  foond  to  b»  tfa* 

eanta  at  ntardatioa  when  tho  chanse  odonccd  alowly  ■  wbmoa  it  foQowi 

that  W««  nono  ot   tho  duonsasod  boat  allowed  to  oac^ie,  the  wave  id  _ 

chaDKe   would  travel  mnch  Uatet.     A  larther   aigmdcattt  fact  ia  thai  ■ 

when  thi*  traniionnatioo  wai  propagated  through  aomc  amorphou  anli-  * 

inony  that   had  been   preiioualy  Tntiiced   tn   powder,   part   «f   it  wa* 

oxidluxl — tho  diitnrbaaco  cauiod  by  tho  oUotropu:  chaiijte  Inltiatml  lAnmiwl 

changft,  in  pnrbi  ot  tha  (nhatanco  that  wcra  (avourahly  dreunataaMd  Ibr 

chemicid  tthancu.     S*D  tlion  tho  paralUliam.     We  have  the  traiiafomuitioa 

Kt  u[>  indifTertrntly,  aa  in  nerve,  hy  mMhauiial  tonst,  boat,  clfctricity. 

Wt  have  it  facilitated,  aa  in  ncrvo,  by  rjilwd  tempcTatnre^     We  have  it 

trav«lliii|{  [mm  imJ.  to  cud  of  a  mui  with  a  relocity  which,  thoi^h  tar  1m* 

than  that  ot  tho  ncrvc-wavo,  ii  atill  coniidcrablo.     And  we  havo  allolKiplfl 

change  initiatmjt  chnmicat  chan^ii,  ju<t   u  wo   ctocludod  that  bonetto 

change  in  a  iiiirv«-rilini  uvU  up  chcniival  change  in  s  iMwe-veaiele.     Let 

mo  not  OTnit  an  interpratatiun  of  nerre-atnictiUA  which  i*  anggestod  bf 

Mr.  Ootti'a  ezporiieoige  that  t)w  tratumimloD  ol  the  aUqtnipia  obng*  n 

rapid  in  proportion  at  tlie  evolved  heat  ii  tetained.    In  dovekiied  ■llimtl^ 

aerrtt-Bbre*  aro  euTTooudod  by  abnath*  of  inodDllaiy  nuttcv  ;  and  we  law 

rauona  tor  condading  that  this  mtdnlluy  matl«ir  ia  an  uuulntor.     Now 

II  baa  ronntly  been   diicoverod   that  white  or  fibrooa   norretimie,  ii 

thMoical^   diitingnUhod    from    grey   or    vciicnUr  ncrvo.tiuuo,   by   the   ■ 
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'  §  35.  Allied  witti  llio  facb  that  a  ncrrc-tlistarbiuicu  talceB 
appreciable  time  to  tnivel  from  periphery  to  centre  or 
from  centre  to  periphery,  is  the  (iict  Unit  the  oflfoct  prodDced 

prsMnc*  la  Urg*  ^untit j  of  k  lubttaaM  OtUnd  protajfoit ;  »nd  tliU  lalx 
•tuira  pnTM  to  b«  «f  axMNirdy  eoupkz  ocanpantio»— ku  >  molecnla 
num  UgUy  coBpowidsil  th«a  aay  olhfr  known  iii(Joenl&  Bvt  in  pro- 
poHuB  M  BOfaottlM  beoom*  compta  ud  Urgfi,  tba  nuucs  farrmed  o( 
tlw  beooaw  ted  ooodncton  ot  molectiUr  tnotUai.  It  is  inlcrBblo,  then, 
that  Ike  CMMtial  ■crvo-fihrc  ii  inilic<Ucd  in  a  mtuUnoa  MjMoially  dutin- 
fdiilxd  I17  iuUitj  to  Amotb  tba  molQCDLir  motion  diMngtged  during  tho 
iMBwrifl  ohaagn  cf  tho  norrc-Qbro. 

I  hkva  Uthwte  pftHcd  orcr  sitboat  tctouk,  tho  hypotheni  at  odd  timo 
coTTiBt,  mud  MiU  ■nrriTtng  in  khqo  nuaiU,  llint  tlio  nwvon*  ftfc*  U  •lUur 
•loctrkity  or  •sme  form  o(  fdf«a  >lli»d  to  it  la  adiUtlon  to  tbo  nuuiy 
toragfiM^  iMMBO  for  adofitiBj;  aiteUitr  hjpothoti*,  it  nuy  be  woll  to  Mt 
dowB  hm  lb*  WMOM  Cor  rajwUt^  thii.  The  liighoit  nto  oE  the  narvaiu 
dioohujp  UaotM  33  jFirds  pw  Mmnd.  Tbo  «lc«lri<i  diMbvge  travob  at 
Iba  rrt«  «f  SSD^OOO  milw  p«r  noond.  Tbo  one  valodty  ii  thai  DMrlj  ' 
IStDOOtOOO  tioMB  tba  «tb«r.  Thil  » (orcn  allied  to  tho  oloctrio  ■hoiOd  b»T« 
»  vtbdty  M  cnonDOiwljr  diSleteiit,  aooma  vorj  nnlikctf .  Agua,  an  ckotne 
eamn^  ao  Imig  h  its  nnrca  ia  luoxlxaiutMl  and  tho  ciKuit  nsbrolM^ 
ia  A  oaatiiuMna  ciutmt ;  but  tbo  narr^  currant  la  not  continnoiu.  none* 
if  tba  Mr*o-loroo  b  of  a  kind  alllod  to  tho  alcctric,  ita  modo  of  alliaoco  ia 
qnita  auiiitioiial ;  (or  tba  otbw  alliad  foroa^  beat,  ligkt,  and  magnetlam, 
are  twA  tnlaraittaat.  Once  morai  Darroiu  tnnaniiMion  ii  fwilitatod  by 
beat ;  iriuma  fast  ii  aa  obttaoU  to  eleotrio  IruiamiMioQ,  and  diminiabM 
or  daMraia  nagaatjo  aotiaB.  Tbe  fact  ia  that  but  for  the  aoddmiUl 
otMrratioo  «(  Galvaoi,  tbo  nujiicion  that  tho  ncrrcfonx  ia  clcvtrio  or 
yiaai  rfwitot^  wonld  probably  ncrcr  haro  boon  cntcrLuncd  ;  and  it  ahonld 
bavo  boeo  abandoned  h  aoon  aa  It  waa  found  that  otbor  dlvturUag  agcnia, 
[ibjrawal  and  ebaiical.  work  Jiut  tho  aaao  effocto.  The  omcoptinn  baa, 
indeed,  beca  kapA  olire  by  the  dlacovary  Ibat  <Joctrl«lt;  la  )c«nontod  by 
eertMit  flthra  But  the  tup[MM«<l  »up[>ort  ia  wholly  inuginaiy.  If  boutuo 
tbe  Toipedo  e*olva  doctnuity  by  tho  hvlp  o(  nunee  muifying  tbroogh  ite 
doctiie  ergno,  it  i*  inidnwl  that  tbo  uorva-foiiv  ia  elocthcity  ;  it  nuty  In 
Uk«  nnuambe  infamd  that  tho  nurvo-force  ii  Munbia  motion,  became  it 
gWlBnlei  emntle  notion  in  muialoi.  But,  il  may  be  aakod,  do  not  tbo 
wperiawta  of  Do  Boii-IUymoud  yield  support  to  tho  by|K>thcsia!  A 
Tarj  donbUol  avpfMrt  I  think.  The  phenoiaeMt  ba  dut^rtbo*  may  well 
be  Mwriy  iMadentol  iicconipaniinonta  of  MtioM  that  are  iu  tliemaclvmi 
aleetfio  aor  quasi -otoctric.  The  truth  that  both  uiolar  aivl 
cbaagca  io  tbo  diitributian  of  matter  habitually  dintriiy  the 
aleotrio  eqnillbriam,   would  bo  a  (alliciiint   CDncral   juntitication   for   tbia 

bdicf.    Bat  there  i*  *  qiwial  Jutidcalkni.    Dilwt  yraol  enaU  UxaA.  Uia 
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at  l3ie  centre  or  at  ilic  poripfaery  lasts  an  appreciable 
time.  That  muscalnr  coutmcUou  bi  coatinaotu  thuugli  Uie 
Btimultis  ii;  intumuttout,  goca  to  ehow  this.  The  gCDMU 
of  molecular  modificatioii  in  mtisolo  by  the  molecular  modi- 
fication in  tlie  nerve-fibres  pcroieatiug  it,  baa  &  duration 
tirnt  bridges  the  interval  between  each  poUe  of  Bttmulns 
and  the  next.  *  TVo  have  no  direct  proof  that  a  liko  con- 
tJatiitj  of  state  results  from  the  Baccoaslvo  wnvea  prop*- 
gatcd  to  ft  nerve-centre;  for  tho  actiona  of  which  nerrc- 
coabres  are  the  aeata  aro  not  objectively  perceptible.  But 
vo  shall  presently  find  abondant  indirect  proof  that  tbcso 
changes  also  last  for  mciuurnble  periods. 

This  gonoral  truth,  like  its  predecessor,  may  bo  regarded 
M  k  ooroUar;  from  what  has  gono  before.  The  transfomia- 
tiom  dasaed  a.t  cliemical  tako  timo,  equally  with  thotej 
classed  as  isomeric  It  is  truu  that  explosions  dne  to 
chemical  action  are  what  wc  call  iustantaoeona  (a  dcscrip* 
tion  of  them  which  is  not,  however,  scientifically  accorate; 
as  may  bo  perceived  when  Uie  matter  exploded  is  of  cou- 

particuJAT  kiad  of  molMnkr  chtuigu  wo  Luvo  Rup|<o<Ki]  to  Uko  plaM  in 
DCTve^  aad  iu  mucals,  'a  adiiquata  to  pn>du'»  tlia  filiannmaaa  obwirrad  by 
Du  Bou-IUjrmoad.  Mr,  Gora  fouutl  Uiat  il  a  co[]pM^WInv  o(H>twl  wttb 
■morplinuii  antiniimy,  fomivd  pMt  o(  an  alectria  circuit,  it  bapjioatd  that 
Wlwoavor  tho  nllotrujito  ekanga  propagatMl  along  the  uitimonj  atopped.  Vb». 
^vMinnictor-nocd1«WHd«flMt«d.  Kotr,  ainoa  during  tho  mainteDaiiM  at 
a  RiiiHoilu  contnotioa,  MTM-pnlua  are  eaixtiniULUj  &mriiig  and  oohui£ 
au<l  tho  muBcular  tibrci  (noTcr  all  in  Action  totjcthcr)  nrv  at  werf  inataat 
•omc  of  them  coDtnurting  nnd  unmo  rolnxiiig,  it  fclLcrwa  that  then  viU  b*  a 
(uocswioD  of  rtqipogea  q(  isomcrit;  rliaii|i«i.  CoiMoqDCiBtlj  thtr«  will  be  a 
mamtciuuioe  of  dofleotJiiB  in  the  galvanamctw  it  a  eo&tnictcd  nuiagfe  fonu 
pirt  of  the  olcctrie  circuit. 

(Since  thin  mito  ha*  Imnoi  in  typ«^  t  bare  refcrr«d  to  the  lootnre  ddirorad 
bjp  M.  Dn  Bal»>B«rtiiotid  at   Uio  Bojal   Iiutitution   on  April  U,   ISUv 
"  Oa  (A*  nm  rrqiund  fir  tU  Ttmmiauni  of  yotiiioa  and  AmoCIm 
thnugk  (Ac  A'trTa.'  for  the  purpoea  of  rerifying  one  ot  tba  statMUat* 
above  HDMle ;  and  I  find  that  at  tho  cIom  of  thii  lecture  bt  gata  a  loiif  1i*J   „ 
tvmutU  abandoning  bis  bfpothvsia.    Though  ho  nys  "  it  woM  be  nuh,  aa  ■ 
tbs  nattar  rtwadi^  cmtinJy  to  dimiw  tho  notion  cf  electrioitr  batag  oon-  ' 
otRicd ;"  and  tbon^  bo  skotchec  out  ■  theory  of  iMrro-oampanlian  mcb  at 
nuhci  it  («D(iairaU«  that  oa  electric  diatarbanoo  uight  tiani  aktig  a  iMrra 
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sid«i«b]o  bulk).  Bat  explosioos  occur  only  in  those  excq>- 
tiotutl  CMM  wliCT«  iho  clcmciitti  conccrucil  are  either,  as  in 
detooatiDg  componads,  distributed  uhoq);  oho  another 
molecularlf,  or,  aa  iu  gunpowder,  vitfa  minute  intimacy. 
In  ordinary  cases,  where. sensible  masses  of  the  ek-mcnta 
concerned  are  external  to  one  another,  the  chemical  actioup, 
limited  to  the  KurSicos  of  contact,  proceed  with  compara- 
tiTO  elownesa.  Nov  the  granular  protoplasm  contained 
in  and  aroaod  norvc-rctioks,  forms,  with  ita  pormcating 
lt<]uida  and  the  blood  in  adjacent  capiUariea,  a  man  of 
which  the  components  are  but  imperfectly  interfused;  and 
therefore  a  chemical  change  cannot  pass  through  it  in- 
stantly. Hence  bctwoon  the  n>coptioQ  of  a  pulse  of  mole- 
cular motion  by  a  nervo-ccnlre,  and  the  emission  of  a  gush 
of  molecular  motioo,  or  di^char^,  some  little  time  mast 
clapsd. 


4  8G.  If  a  norrc-ccntru  that  receives  a  stimulus  through 
an  incoming  nerve,  undergoes  a  chcmicol  clutngo  and  sends 

•t  UiB  otattT*^  nt«  (baaiiij;  tliit,  linw«*«r,  on  llie  griiluitonR  utua^ 
tian  Uut  lk«  ■altcwke  td  ncrra-iuUtor  liAVO  nortti  sad  mdiIi  [»ttNi) ;  yot 
Im  adtniU  tluit  omili  avidsneo  paioU  another  mj.  Ho  «a]n  that  "to 
Mcntif}'  it  (tho  MrvMt*  tseat)  with  tba  do«trie  entreat  m  it  cir«abt««  io  a 
WfgT*pl>'vir«  leaat  kjipoar  bopiiIcM,  eroa  if  k  circuit,  tnch  u  wnDld  bo 
■MOMMly  for  tlio  aoppsMil  norve  cammt  to  dicolftt*  to,  mro  uiUomicilly 
dcaMMtntwL  Tbua  to  Uio  otiior  •rguiDeut*  agvniit  tbia  view  of  th« 
Bomraa  igmt— tkit  tho  mistMioo  ut  the  nerro'tubco  wonld  be  f«t  too 
jNat  let  uijr  btttcrj  to  Kod  an  araiUblo  canvnt  tbtougk  tbem^-tbat  tbo 
p)ijMoI(>giul  iimlatioii  a(  tho  nerro-tubca  Ircim  nub  other  would  be  iiu- 
peMiblo  to  uplaio— ^at  tb«  cScct  o(  li^toK  or  ol  entUng  tho  ncrro  and 
iiiiit#"g  tU  codj  to  ncot  n^in,  would  bo  eqiudJj  obacnre-  to  tliMO  uga- 
tntiiti,  suavworablo  u  they  aro  in  tbonueliroi^  tho  rci^  rcha  ikotchod  in 
Uiii  toctara  havo  addod  oorrobontiro  ovMoneo  «1  tbo  ht^cit  ardor.  VfhiA 
m  hkv«  taiiatd  tbo  ntrvoaa  agtat.  If  w«  look  npon  ita  totj  imall  iclooitj', 
in  all  prelwfailitjr  ia  •omo  iutsmal  Diotioii,  pvrliaiM  ovoa  Mm*  flhwaird 
chHig^  of  Um  •nfaataiKO  itwlf  oontunod  in  thu  nurro-tulMO,  apiaMlIag  along 
Uia  tabc^  Mocording  to  the  ■peakor'*  oxporimenta,  both  ways  frnm  xuf 
point  wbcro  tbo  oqnilibiiuia  hoa  bean  diiturbed  ;  living  ci.i>sb1e  of  aa 
•Imoat  la&nitc  niunbor  «f  vumtiaiu  or  gradntinu,  and  of  *o  pocidiar  a 
ehaisctvr  aa  lo  itqaire  tie  UDictpairod  couditioa  ol  lliQ  nnroiu  ItnriOkn.'^ 
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ft  discliargo  nlon^  out-going  nflrvee,  it  tberenpon  beoones 
less  cnpable  of  emitting  such  discbargos  in  rcsponf«  to  sack 
Btimnli.  The  quantity  of  molcculur  motion  locked  up  in  & 
nerre-centre,  in  measured  by  the  contained  qnantity  of 
snat&blo  nervo-mftltor ;  and  decompoaition  of  that  part  of 
tlM  nosteble  nerve-mattcr  which  vaa  most  faTouisbl; 
placed  for  being  acted  on,  tearea  not  only  a  diminiahed 
quantity  but  a  quantity  that  is  less  favoorably  placed  for 
being  acted  on— leaves,  therefore,  a  docreoHod  rcodinMi  to 
undergo  changu  when  disturbed,  aa  well  as  a  decreased 
stock  of  molecular  motion  to  bo  liberated.  Consequently, 
other  things  remaining  the  Nune,  every  excitation  of  ft 
nerve-oentro  reduces,  for  a  time,  its  impressibility  and  itt 
energy. 

This  temponry  cnfucblomont  of  a  norre-centro,  wbca 
cauiied  by  modernto  ocliou,  is  iucontpicuooa.  The  disintd* 
grated  ma.i.t  quickly  re-iutegrates  itaelf  from  the  materials 
brought  by  the  blood.  But  if  the  stimulation  and  cod- 
Bcquent  discharge  are  violent,  or  if  stimulations  and  dis- 
charges are  repeated  very  rapidly,  then  repair  falls  so  fiir  in 
arrcar  of  waste  that  partial  or  entire  incapacity  of  tbe 
ncrvc-DOntre  results.  All  its  unstable  eubstanoo  within 
easy  reach  of  in-coming  disturbances  has  been  decomposed; 
littving  flitch  part  only  of  its  unstable  substanoe  aa  is  most 
removed  from  disturbanoea,  and  can  be  affected  only  by 
excessive  ones.  A  wcll-knovrn  experiment  on  tbo  vaso- 
motor system  of  a  frog,  may  bo  cited  in  illustration.  If  a 
frog's  foot  be  placed  under  a  microscope,  and  bo  adjusted 
tbat  the  arteries  ramifying  through  the  transparent  inenu 
btaue  between  the  Iol-s  are  brought  into  view,  then,  if  a 
powerful  irritant  bo  applied  to  tliis  mcmbrano,  the  first  re- 
sult observed  is  that  these  arteries  are  violently  constricted 
— the  strong  impreasioti  conveyed  to  the  vuso-motor  centrea 
there  liljcrutes  an  <>xcc«sivo  discharge  along  the  fibres 
supplying  those  arteries,  causing  spasmodic  contractions  of 
their  muscular  coata.     The  second  result  ia  that  those 
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arteries  dilate :  losing  their  normal  ooatractilifr^  thej 
beoonie  distcDded  with  blood,  and  tlio  part  ia,  aa  we  say, 
cOBgoatcd.  Tbnt  this  is  doe  to  cxlrecio  proattatiua  or  tem> 
ponuy  pftnlyais  of  tW  yaso-motor  centre,  luM  boon  clearly 
proved ;  for  if  the  Dorre-trunk  ooutaiiuQg  tlie  vaso-motor 
fibres  be  dissected  out  aad  artificially  irritated,  the  dilated 
arteries  instantly  contract.  How  a  sorvc-centro  may  be 
prostrated  by  a  rapid  succession  of  moderate  stimuli  aud 
discharges,  instead  of  by  one  riolcnt  stimulus  and  discharge, 
ia  shown  by  the  familiar  vBect  of  friction  on  the  hnman  skin. 
A  nnglo  modorato  nib  canacs  only  a  slight  reflex  action  on 
ila  Tflssela,  and  leaves  the  vaao-motor  apparatos  ready  to 
oct  alresh  with  no  apparent  diminntion  of  power.  But  a 
senea  of  nibs  is  followed  by  temporary  congestion  of  the 
vessels :  it  is  some  little  time  before  tho  vaso-motor  centre 
regains  its  full  control  over  them.  And  if  the  sldn  be 
continnomdy  chafed,  the  excessive  wniite  and  debility  of 
the  Taso-motor  centre  entail  that  enduring  rednvK^  called 
congestion.  Those  parte  of  the  nervona  system  con- 
ccm«d  in  muscular  action,  daily  iUastrate  the  same  general 
relation.  Fatigue  is  a  state  in  which  the  ability  to  generate 
motion  has  been  greatly  diminished  by  long-oontinoed 
genesis  of  motion ;  and  every  tired  horee  shows,  hy  the 
small  response  he  makes  to  a  out  of  the  whip,  that  a  more 
violent  impulse  must  bo  propagated  to  the  ncrve-centree  to 
caase  the  ordinary  evolution  of  nervous  energy- 
Irregularities  in  the  manifestation  of  this  truth,  are  due  to 
that  entanglement  of  the  conditions  which  was  indicated  at 
the  dose  of  the  last  chapter.  It  frequently  happons,  for 
instance,  that  afV'r  performing  ila  function  for  eomo  lime, 
a  nervo^entre  rcHponds  to  the  demands  on  it  hotter  than  ab 
first — a  fact  apparently  at  variance  with  the  foregoing  con- 
-ItLiion.  But  this  conclusion  supposes  all  the  di-cnmstauoe* 
to  have  remained  the  same;  and  in  such  oases  tJtcy  have  not 
remained  the  same.  Ilwrv  has  been  an  exaltation  of  the 
heart's  action,  or  a  local  increofie  in  the  quantity'  o(  bVooii)t)t 
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»  more  r^ad  afntkm  of  blood,  or  sD  of  tlicsc.  Wbcn  ever; 
■jtpliMioe  wbidi  fiirtlierB  Uw  disiategntioi]  Mtd  rc^integn- 
tion  of  a  nem-^seatn,  Ima  bsni  bnogfat  into  full  pUy,  botli 
-wisto  and  TVpw  go  on  luter ;  and  there  result  greater 
impmacibility  aad  enetgy  than  wbeo  the  preinoiialy-tniitaed 
eeotra  eoatained  bat  little  bkxid  Imgoidly  circolBlaiig. 

§  37.  WcT»  Life  tmifonn  tn  its  rsto— ircra  ten-estriiil  oob- 
ditiona  sach  Uut  ocdons  of  all  kinds  could  be  performed  « 
mdilj'  at  one  time  as  at  another,  repair  and  waste  of  bH 
organs,  inobidiog  nerroos  orguis,  woold  havo  to  keep  an  ap> 
proxiinately-eveD  pace,  one  witli  Uio  other.  Bat  the  altoraa- 
tion  of  day  and  night  entails  an  altomatton  of  greater  and  lc« 
faciUty  for  actions ;  and  there  has  rCcnltM.  in  organisms  u 
adapted  alternation  in  the  relatJTe  rates  of  waste  and  repair. 
The  adaptation  is  monifestl;  doe  to  eorrival  of  ihe  fittett. 
An  animal  so  coostitatcd  that  waste  and  repair  were  balanced 
from  moment  to  moment  throughout  the  twenty-four  honn, 
wonld,  other  things  equal,  be  overcome  by  an  enemy  or 
competitor  that  could  erolre  greater  energy  dnring  the 
boors  when  light  fadlitatea  action,  at  the  expense  of  being 
less  energetic  daring  the  honrs  of  darkness  and  concealment. 
Hence  there  has  necessarily  cstabli«lied  itsclT  tlutt  rhythmical 
variation  in  ncrvons  activity,  which  we  see  in  sleep  and 
waking.  l«t  os  observe  how  these  are  interpretablo,  the 
one  as  a  state  of  the  nervous  centres  in  which  waste  has  got 
considerably  in  excess  of  repair,  and  the  other  as  a  state  in  ■ 
which  repair  has  made  up  for  previous  excess  of  waste.  | 

Confining  onrselres  to  persons  whose  functional  rhythms 
havo  not  been  deranged  by  ncdne  excitementa,  wo  aeo  that 
after  some  sitxeon  or  eighteen  hoars  of  sustained  iropreasi< 
biiity  and  enei^,  Uiero  is  a  diminished  readiness  to  respond 
to  stimnli  that  fall  on  the  eyes,  eon,  and  sarEuce  of  the  body 
at  latgo ;  and  presently  this  becomes  so  pronouaoi'd  that 
loud  sounds  and  tho  irritations  produced  by  strained  atti< 
ttttkui,  Hul  Uf  evoke  movuments.    WhAu  gm&t  exertion  haa 
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bera  gOBO  tiirongli,  or  .nben  prcrioDa  int«rvnls  of  sleep 
Iiave  been  omitted,  the  dwrrcaso  of  iniprPHsibility  ia  sucli 
that  tickling  the  noAtrib  or  pin<;Iiiiig  tfao  ekio  doos  nothing 
mora  than  caose,  perhaps,  a  reflex  start.  This  change,  so 
marked  and  often  so  rapidly  established,  eeems  gro«ter  thim 
the  alleged  caaso  cnn  produoe ;  bnt  it  u  follf  accounted  for 
when  we  include  an  indirect  ofivct  of  this  cause.  The  waste 
of  the  ncrve'Cenitea  having  become  sncli  tlint  tlio  utimuU 
ivreived  from  tho  external  world  no  longer  BulEce  to  call 
forth  from  Ihcm  adequate  discharges,  there  results  a  di- 
minJAed  impulse  to  those  internal  organs  which  subscrro 
nervons  adiri^,  including,  moro  especially,  the  heart. 
CoDsequenUy  the  nerve-eentrea,  ah«ady  working  feebly, 
arc  mppliod  with  lesa  blood  and  begin  to  work  more  feebly — 
respond  itill  lew  to  imprcasioiLSj  and  discharge  still  less  to 
the  heart.  Ani  to  tho  two  act  and  rO'-act  until  there  is 
reached  this  state  of  profonnd  uoimprcssibilily  luid  inactivity. 

Between  this  state  and  the  wndcing  state,  the  essential 
distraction  is  a  great  redaction  of  waste.  Certainly  iu  some 
nervoos  contrOB  and  probably  in  all,  waste  doea  notabso* 
lately  cease :  there  continno  those  emissions  of  force  which 
keep  op  the  vital  processes ;  and  it  is,  I  think,  unlikely  that 
thttre  is  ever  an  entire  stoppage  of  those  obangos  which  take 
plaoo  in  the  highest  oentres.  But  the  roto  of  waste  folLs  so 
low  Unt  tho  rate  of  repair  exceeds  it.  It  is  not  that  during 
U»  period  of  activity  n-ast«  goes  on  without  repair,  whilo 
daring  the  period  of  inactivity  repair  goes  on  without  waste; 
for  the  two  always  go  on  together.  Very  possibly — ^probably 
eveit— repair  is  as  rapid  during  the  day  a-t  during  tho  night: 
perhaps  oven  moro  rapid ;  for  the  blood  is  on  tho  average 
richer  aad  drcnlotes  fader.  Unt  during  the  day  the  loss  is 
greater  than  the  gain,  whereas  during  tJio  night  the  gain  is 
diminished  by  scarcely  any  loss.  Henco  result*  accumula- 
tion :  .there  ia  a  restoration  of  tho  ncrvc-tisaue  to  its  state  of 
integrity. 

In  tlio  course  of  some  hoars  this  rcstoiation  \)C^^  Va 
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bIidw  its  effects  in  rctuming  impressibility.  Whilo  in 
slcnptiioiis  wo  SCO  n  dvcit-^uiiig  rundiooss  to  respond  to  ex. 
ternal  stimuli,  tlio  Approach  to  a  wnking  tttate  ia  character* 
ized  by  an  increasing  readincsa  to  respond  to  esrtcmal  stimuli. 
Throughout  tho  poriod  of  quicsccnco  thu  nBercnt  oerv^ 
romain  subject  to  incident  forces.  The  prcssuro  of  tho  body 
on  the  bod  affects  somo  of  thorn,  nnd  others  aro  nfibcted  ly 
the  tench  of  tlie  bed-clothes ;  degrees  of  heat  a  little  abore 
or  below  the  average,  act  on  others ;  and  yet  others  receive 
Bosorooa  vibrations  constantly  occurring.  But  vhoreas 
sleep  results  because  tho  centres  worn  by  action  become 
less  and  less  sensitive  to  tliese  stimuli,  waiting  resultd 
bocause  tho  centres  repaired  during  rest  become  more  and 
more  ECiisitive  to  them.  Tho  strains  of  mnsclcs  and  liga* 
moutit  which  during  tho  first  part  of  the  night  fail  to  cause 
changes  of  attitude,  cause  such  chungos  towards  mora* 
ing.  The  amount  of  light  Uiat  traverai:^  tlio  cyo-Uds  pro- 
sently  snfHces  to  call  forth  movements.  Some  slight  noiso 
which,  honra  before,  would  hare  had  no  effect,  now  ]H«dnow 
a  start.  Kven  in  tho  nbsonco  of  cxt<:mal  stimnli  (which, 
howover,  can  never  be  absent]  there  are  tho  stimuli  from  tho 
viscera,  and  especially  from  the  alimentary  canal:  an  empty 
stomach  eventnnlly  scuds  to  the  cerebro-spinal  system 
enough  disturbance  to  end  tho  quiescent  state.  Tho  longer 
repair  goes  on  unopposed  by  appreciable  wnJsU',  tho  greater 
must  booomo  the  instability  of  tho  nerve-centres,  and  the 
greater  their  readiness  to  act ;  so  that  there  must  at  length 
come  a  time  when  tho  shghtcst  impressions  will  produce 
motions.  Such  impressioiu,  however  slight,  are  necessary 
antecedents.  The  re-integrated  nerre-centres  do  not  resume 
their  activity  until  an  impnlse  arriving  IVom  the  periphery 
ovorthrowg  some  of  their  inolecnlea.  Evidence  of  this  is 
fiimiahed  to  most  every  morntiig.  On  awakening  &om 
refreshing  sleep,  lliero  commonly  oooara  on  involuntary 
stretching  of  the  muscles  of  the  whole  body ;  showing  an 
immeiue  undirected  motor  discJuu^,    But  this  i&  not  the 
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iaititil  tact.  Ko  one  awaken  to  find  himself  then  and  there 
Btretclting  ]  vhich  might  happen  were  the  di&cluLrgo  »pon- 
tODeoBS.  It  comes  sAer  those  stronger  distnrbancea  tlut 
an  propagated  lo  Iho  centres,  ns  soon  as  some  slight  dutur- 
bance  has  led  to  tfao  slight  morcmonta  that  atx-ompan^ 
waldng.  A  trifling  sound  cauoefi  oponiog  of  the  eyes  and 
a  torn  of  tlio  head.  Thereupon  follow  virid  impreuious 
through  thu  ojVB,  throagb  tho  skin  that  rubs  gainst  the 
b«d-clotIi«a,  and  through  lh«  musclcw  that  sot  up  the 
movements.  And  a  n>Utively-largo  aggregate  of  atimoli 
being  sent  from  the  periphery,  tliere  results  this  relatively 
largQ  gush  of  motor  excitement. 

On  punning  tho  argumont  wo  may  understand  why  the 
energtes  ooutinuo  to  rim  for  somu  timo  aftor  awaking. 
We  WW  that  when  once  sleepiness  has  commenced,  it 
increases  because  in  proportion  as  the  nerroti-i  oentrea  fidl 
in  their  dischot^es,  the  heart,  losing  part  of  ito  stimolns^ 
begins  to  flag,  and  that  the  flagging  of  the  heart  leads  to  a 
greater  inertness  of  the  nerve-centree,  which  rc-acta  aa 
before.  CoQvenely,  it  will  hero  bo  manifest  that  when  tho 
nerrC'Centras,  repaired  by  sleep,  bcoomo  again  ready  for 
discharging  with  rigoor,  there  take  place  an  action  and  re- 
action which  hare  tho  opposite  eSect.  The  pnbtations  on  awak- 
ing are  comparstivety  fecblo.  As  soon  as  stimuli  begin  to  bo 
recdred  throngh  the  sensory  organs,  and  the  discharges  of 
the  nenrc-ccntrcs  are  n:nowe<l,  tho  heart  comes  in  for  its  share 
of  those  and  acts  more  rigorously.  By  so  doing  it  supplies 
ibe  nerre-oentres  with  more  blood  in  quicker  gushes.  A 
greater  nervoos  discharge  is  thereby  made  possible,  which 
agaio,  onwng  other  results,  exalts  tho  hoarfs  action.  And 
so  the  mutual  aid  goes  on :  tho  grr-ot^st  aerrous  vigour 
being  reached  when  tho  vascular  activity  has  been  still 
further  raised  by  a  meal,  and  the  blood  has  beca  enriched 
by  iho  absorbed  nwterials. 

§  38.  Aa  implied  hy  much  that  has  gone  befoiOt  uid  u 
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Mpecially  impli<^  by  tlto  last  section,  nervous  Bilmalntion 
and  nvrvoH9  dutchnrge  haxo  aliraya  both  special  and  general 
results.  Beyond  the  primary  and  definite  offpct  wrought  on 
a  particular  part  by  a  particnlar  imprciiHion,  tbero  are  in 
OTorycaso  secondary  and  indefinite  cffixrts  diiTuaed  through  the 
vhole  nervous  system,  and  by  it  through  tho  body  at  large. 
It  was  pointed  out  (§$  10, 11 )  thjit  Iho  simplest  nerv(M>enl» 
puts  in  relation  not  aSerent  and  efferent  fibres  alone ;  bat 
that  through  other  fibres,  commissural  and  centripetal,  oon- 
ncctions  aru  niado  between  it  and  other  norrc-«e litres  of  the 
same  grade  and  of  a  higher  grade.  Fortlier,  wo  saw  that 
when  fluch  a  ncrve-cenlre  is  excited  through  an  aflercot 
nerve,  the  disengaged  molecular  motion  does  not  escapo 
wholly  along  one  or  more  eSertmt  nerres ;  but  that  part  of 
it,  propagated  to  higher  centrea,  there  sets  np  supplemen- 
tary cjianges.  Tho  difTusion  does  not  stop  here — remoter 
parts  are  reached ;  and  tbna  the  disturbance  of  a  sittgle 
nerve-fibre,  if  at  all  considerable,  roverbcrate*  thronglioat 
tliD  entire  nervous  system,  and  affects  all  tho  functions  con- 
trolled by  it^  Digging  a  pin  into  tlio  foot  may  cause  a  con- 
vulsive contnictioa  not  of  tho  leg-mnscles  only,  bat  of 
many  other  muscles  throaghont  the  body.  At  tho  sama 
timo  it  may  alter  tho  rate  of  pulsation,  and  send  wavos  cf 
constriction  along  tlie  arteries.  Tho  excreting  stmctures 
of  the  skin  may  be  so  affected  that  a  burst  of  perspintioa 
romdtx;  and  the  actions  going  on  throughout  the  alimentary 
canal  Biny  be  dorangt'd.  Such  rorcrberations,  which  become 
couMpicnuus  when  tho  disturbances  aro  decided,  tako  placo  ■ 
also  when  they  aro  alight.  A  more  vivid  light,  causing 
aa  it  does  .stronger  pnUcs  of  change  through  the  optic  nerve, 
iDCreaBeB  the  rate  of  rosptration ;  and  donbtlesa  the  other  ■ 
vital  functions  are  simultaneously  exalted.  So  that  each 
nerroiut  imprcsiion,  beyond  a  direct  response  in  tho  shape 
of  increased  action  from  one  or  moro  organs,  calls  fortli  an 
indirect  response  in  the  shape  of  increased  action  of  the 
oi^anisoi  M  •  whole. 
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Itememberiiig  th*t  every  instant  ibe  disturbuice  thus 
Qoboin^  tbrougboat  all  passages  of  tho  nerrotu  sjvU-m  is 
not  aoliUuy,  bat  that  (fafln  are  maoy  sach  distnrbaDoett,  here 
artsing  frotn  proai<iirvi  tlivru  from  toach,  in  this  place  pro- 
duced by  soDiid  and  id  that  by  light,  at  ono  part  by 
mnscolaF  strain  and  at  another  by  heat  or  cold ;  it  will  bo 
tnanifcst  that,  bcsidM  tho  few  distinct  waves  of  nervoos 
change  working  their  diatisot  effiocta,  there  are  mahitndinoos 
indistinct  waves,  sE«ODdary  and  tertiary,  travelling  in  all 
^^ircctions  working  their  indistiiict  cSbcts. 

^H  $  39.  Since  such  rofloot«d  and  re-rci)eot«d  distnrhonocs 
^everywheie  act  as  stimali,   we    most   regard    tho  entire 
nerrmts  system  as  at  all  times  diacbarging    itself.     The 
nastsble  molecolw  of  its  centres,  exposed  to  thifi  confused 
nrvrrbcntioD,   are  liable   to   be   decomposed  wherever  a 
cuncarrenoo  of  small  wares  makea  the  local  agitation  oon- 
sideiable ;  and  the  molecular  motion  thereupon  disengaged, 
adds  to  the  centrifngal  guah  porpciaiiily  going  on.    KighOy 
to  coDcciro  nerroDs  action  then,  vro  must  think  of  the  con- 
Bpicnons  emissioDB  of  force   from    parts    of   the  nervooa 
stem  that  are  otrongly  disturbed,  ns  stonding  out  from 
ragoe  back'grouud  of  iitcouspicaous  cmiasioas  from  tlw 
whole  Dervons  syetem,  which  is  alightly  disturbed. 

To  this  goncml  nervous  disturbanoo  with  its  consequent 
discharge,  is  probably  diio  »  certain  general  action 
of  the  motor  organx.  No  muscles  are  ever  in  a  state  of 
absolute  rest.  What  we  distinguish  as  moeouLu-  motion 
is  produced  by  the  greater  contraction  of  somo  muscles  than 
of  others.  Tho  others,  however,  aro  all  wlightly  contracted; 
and  would  BOviTally  produce  motion  were  they  not  balanced 
or  ont-balanocd  by  ibeir  antagonist  mu&clcs.  This  por> 
vading  activity  of  the  moscles  is  called  their  tonic  stal«. 
And  while  we  regard  particular  contractions  as  the  results 
of  particular  nervous  discharges,  wo  have  good  reasons  for 
concluding  that    this  nnivcrsa]    contraction  is  the  KSult 
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of  tho  universal  nervona  discharge.  Hero  nre  a  few  of 
tliem.  Sleep,  as  above  explained,  impUca  diini- 

nislied  nervous  diacharge,  fipecial  and  general.  A  dtmi- 
nutioQ  of  the  gcDrral  diecliarge  ought,  thcu,  to  bo  sbowB 
in  a  docrcnso  of  the  toniu  contraction.  It  is  so  shown. 
Falling  asleep  is  accompanied  by  moscular  relaxatiou: 
though  previously  the  attitude  was  such  that  no  effort 
scorned  requisite  to  maintain  it  ;  yet  that  thoro  was 
Gomo  muscoUr  strain,  and  that  it  has  suddenly  become 
k'ss,  is  proved  by  the  sliding  down  of  a  limb,  or  of 
the  head,  to  a  more  stable  position.  Certain  dis- 

orders, as  palsy,  yield  further  proof.  Tbo  flvxor*  aod 
extensors  which,  vrhen  duly  contracteil,  serve  by  their 
balanced  antagonism  to  hold  a  limb  steady,  cease  to  do  this 
when  the  general  nervous  diachargo  is  not  great  enough  to 
keep  them  and  all  other  muscles  braced  up :  in  default  of 
sufficient  stimulus  for  both,  now  one  set  and  now  the  other 
fails  to  pot  the  due  check  on  its  opponent.  That  such 
shakings  are  so  caused,  we  see  clearly  ia  persons  debilitated 
by  over-stimulation;  for  in  them  this  symptom  may  ho 
temporarily  mitigated,  or  almost  cured,  by  temporivrily  iiP- 
creasing  the  gcneiml  nervous  discharge.  The  drunkard  who 
early  in  the  day  cannot  lift  his  glass  without  spilling  the 
eontt'ntu,  is  able  to  do  this  after  hia  brain  has  been  excited 
by  tJje  usual  doses  of  alcohol. 

Of  course  it  is  not  tho  muscli^s  alono  on  which  thxa 
tinoous  centrifugal  gush  is  expended.  Through  the  inter- 
mediation of  nerves  connecting  the  cerebro^spinal  system 
with  the  sympathetic  HyBtem,  the  viscera  receive  their  sharo 
of  it.  Ht-ncc  the  overflow  of  nervous  energy  which,  without 
special  solicitations,  diffusos  itself  throughout  tho  motor 
structures,  giving  elasticity  to  tliO  8t4sp,  aud  producing  the 
concave  bend  of  the  back,  the  opened-out  shonlders,  the 
raised  head,  &c.,  has,  f<»  its  simnltaneoas  resnlta,  an 
acoelerntod  circulation,  au  invigomted  digestion,  and  an 
exaltation  of  tho  vital  processes  at  large. 
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$  40.  Briefly  reviewed  from  u  somcrwhat  diflercnt  stanil- 
point,  tho  foUoving  are  tlie  leading  facta  wluch  it  ooncems 
OS  bo  remember. 

Kerroaa  stimnlatioos  and  discliat^fcs  coDsist  of  wares  of 
molecular  cluuige,  that  chase  one  aDoUier  mpidly  through 
Dcrrc-fibivt.  Tho  atimaliu  or  discharge  formed  of  Hticli 
nTOi  luiiws  at  some  place  whcro  mtstablo  mn^o-sobatance 
has  been  diatorbed ;  and  is  the  name  no  matt^^r  wlukb  agent 
caused  the  disturbance.  The  aucceosive  waves  severally 
trawl  with  a  wlocity  which,  though  considerable  compared 
with  ordinary  ecnsiblo  motions,  is  cxtromoly  slow  compared 
withotherkinds  of  transmitted  molccnlar  motion)!.  Andunch 
Bet  of  waves,  while  itself  caosed  by  the  decomposition  of 
nnstablo  nerve-matter,  is  a  means  of  decomposing  oUier 
nnstAblo  ncTvc-mnttcr :  mi  generating  further  and  often 
stronger  sets  of  waves,  which  similarly  chase  one  another 
into  many  and  distant  parts  of  the  norvoas  syHtcm. 

There  is  a  triple  rhythm  in  these  nervous  stimulations 
and  dixchorges— each  form  of  rhythm  being  dnc  to  the  greater 
or  leu  incapacity  for  action  which  on  action  produces.  Wo 
have  seen  that  every  wave  of  isomeric  transformation  passing 
along  A  nerve-fibre,  entails  on  it  a  momentary  unfitness  to 
convey  another  wave;  and  that  it  recovers  ite  fitness  only 
when  its  lost  molecular  motion  has  bom  icplnocd  and  its 
mutable  state  thus  restored.  We  have  also  ecen  that  any 
portion  of  grey  matter  in  a  nerve-oentro,  which  having  been 
disturbed  and  partially  decomposed  has  emitted  a  shock  of 
molecnlar  change,  is  proportionately  incapacitated ;  and  that 
it  recovers  its  origimd  ability  only  as  fast  m  it  ro-integratea 
itwlf  &om  the  materials  bronght  by  the  blood.  And  then 
there  comee  the  further  rhythm  constitated  by  tho  alterna- 
tions of  sleep  and  waking — a  rhythm  having  tho  same  origin 
as  the  last,  and  being  Bupplcmcntary  to  it. 

The  remaining  truth  which  wo  have  contemplated  ia  that 

ch  special  stimnlation  and  the  special  discharp^e  produced 
by  it,  do  not  together  form  the  whole  of  every  oervous  act  | 
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bnt  that  there  is  altra^a  an  accompanying  genennl  stamnla* 
tion  and  general  discliai^.  Every  part  of  the  nerrona 
B^stem  is  every  instant  traversed  by  waves  <^  tnola- 
colar  change— here  strong  and  here  foehle.  Thare  ia  a 
universal  reverberation  of  secondary  waves  indooed  hj 
the  stronger  primaiy  waves^  now  arising  in  this  place  and 
now  in  that ;  and  each  nervous  act  thus  helps  to  excite  tiie 
general  vital  processes  while  it  achieves  some  partioDlar 
vital  process.  The  recognition  of  this  &ct  discloses  a  iniicli 
closer  kinfihip  between  the  functions  of  the  nenrons  systrnt 
and  the  organic  fnnctions  at  large,  than  appears  on  the  sn^ 
face.  Though  nnlike  the  pnlees  of  the  blood  in  numy 
rcsp^tSj  these  pulses  of  molecnlar  motion  are  like  tiiem. 
m  being  perpetually  generated  and  diffosed  thronghont  tiie 
body ;  and  they  are  also  like  them  in  this,  that  the  cab* 
tripetal  waves  are  coni3)aratively  feeble  while  the  centrifiigal 
waves  are  comparatively  Etrong.  To  which  analogies  must 
be  added  the  no  less  striking  one,  that  the  performance  of 
its  office  by  every  part  of  the  body,  down  even  to  tiie 
emoUeBt,  juBt  as  much  depends  on  the  local  gushes  tiS 
nervons  energy  aa  it  depends  on  the  local  gushes  of  blood. 


CHAPTER   VI 
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§  41.  Thron^hont  the  foregoing  cliaptera  nervous  phono- 
meaaliaTe  been  fonnulatod  in  tsnns  of  Matter  and  Motion. 
If  from  timo  to  tiuio  the  phiuos  used  have  tacitly  roforrod 
to  aitothor  aspoct  of  norrotu  phenontona,  tlio  tacit  rvforoncos 
have  formed  no  parts  of  tho  propositionu  B«t  down ;  1>at  h&vo 

*  Tliii  new  word  will  foMAj  1w  00Dd«nmed  h  not  Icgitiinitslj  com. 
The  olijectioa  that  tha  not  (rom  whlcb  ita  pntHx  ii  dwivad,  la 
1  of  iti  fur  propottiani,  kiliuila,  1  am  told,  o(  a  aati«(>ctor7  anamr  : 
I  Um  pnnioMto  toot,  afpcal  laiy  be  iiia(I«  to  t&a  oriipiul  root,  wblcli, 
tha  Gnok  nioUiod  «l  (oraiinf;  dcriraUvw,  mniM  admit  ot  Ui« 
|idfad  nodtflcatloi^  Out  to  tho  critioim  that  the  word  iorolm  tbe 
I  tni>*nifiltn"j  o(  naltinn  *  verb  with  a  noian,  Ibcn  it  IM  adi  mffi- 
nnnr.  tfavMrtbalaaii  I  dalibarataly  adopt  jBillia-ptmdei«af  fo  P^* 
Utmn  ta  tha  man  cnnbivu  and  campboooDa  ^MtA^pnohn-  ^ 
prograaaii*  iiilayattuti  bj  wbieh  tho  ori^naltj^'dittiuot  and  nnmaroua  (Mfta 
«f  aoo^cNBid  worda  boooma  f«*ed  tcigDtbv,  Untnd,  and  vaue  o(  thorn  bit, 
is  ono  of  the  wwontial  proc<aKi  in  tho  donlopMMil  cf  langn^ati  II  man- 
kind hod  ratraiaad  (ma  tha  oblilcralion  and  diiSgnrament  o(  tixA»,  and 
puta  of  mli,  langnaga  vostd  bara  ooationod  wholly  iandoinata  (or  all  bat 
Ua  atnipla»l  fimctieaia  OmHting  tboaa  fennod  by  onomatopaia,  tho  bmC 
w«*iU  •*«  tkas  fmnwltibhlcniguahia  wvtfn  am;  all,  arncu-lyall,  IracM 
ih«ir  origiD.  We  nu^  aa  w^  tiicntonv  h^n  rilh  abbroriatcd  and 
liliad  irorda  wbon  tr«  Iuto  to  coin  tbain  t  inatvad  o(  Uaving  time  to 
J  aboBt  the  D*od(nl  ihartoiUDg  and  ah^iing.  Th<jae  whc^  dialing  with 
wwda  ai  eoonttn^  ava  tliat  thotr  oonToiuoi»ee  «•  oonnten  ia  tho  chief  osn- 
,  viU  probably  volncl'le  iu  thU  view  ;  thoo^  1  luppoM  it  wlU 
vbd^  diiB|^roT«l  by  IhoM  who  rcjjiird  worda  not  aa  ooiantots  but  aa 
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been  doo  to  lack  of  fitTrordii — words  frco  from  unfit  nssodft- 
tioDS.  As  ulreody  Bsid,  Uio  nervous  system  can  be  known 
only  03  a  etmctura  that  nndergoes  and  initiates  eitlier 
vifiiblo  cliauges,  or  changes  that  arc  reprcKontablo  in  terms 
furnished  by  tho  viBiblo  world.  And  tlnis  fur  wo  havB 
limited  ourselves  to  generalizing;  the  phenomima  irliich  il 
thus  presents  to  na  objectively. 

Now,  however,  we  turn  to  a  totally-diatinct  aspect  of  our 
subject.  There  lies  bcfuro  as  a  class  of  fiict«  iilMolntdy 
without  any  porcopliblo  or  conceivable  coinmnnity  of  nalnrO 
with  the  facts  that  have  occupied  ua.  The  truths  here  to  be 
»ct  down  are  truths  of  which  the  very  elements  are  ooknown 
to  physical  ecienco.  Objective  observation  and  onalysia  fiul 
us;  and  subjective  observation  and  analysis  must  suppl«* 
ment  them. 

In  other  words,  wo  have  to  treat  of  nervous  phenomena 
as  phenomena  of  conscionsncsH.  Tho  changes  which,  re- 
garded as  modes  of  tho  Non-Ego,  have  been  expressed  in 
term.s  of  motion,  liavo  iiow,  regarded  as  modes  of  tho  Hgo, 
to  be  expressed  in  terms  of  feeling.  Having  contemplated 
these  chsngea  on  their  oatsides,  we  have  to  contemplate 
them  from  their  insidcs.  To  speak  with  exactness,  indoed, 
it  cannot  bo  Knid  that  we  lukvo  so  to  cont,(>mplato  thoso 
changes ;  for  this  expression  implies  that  these  changes  can 
be  simultaneous  witnessed  by  more  than  one,  which  is  not 
true.  lUgorously  limiting  the  proposition  to  that  which  is 
alone  possible,  it  amounts  to  this : — I  have  to  describe  the 
laws  of  relation  between  the  states  of  feeling  oecnrring  in 
my  own  consciousness,  and  tho  physical  affections  of  that 
nervous  system  which  I  conclude  I  possciu ;  and  tlie  reader 
has  to  observe  whether  in  himself  there  exist  parallel  rela- 
tions between  such  known  states  of  consciousness  and  such 
supposed  nervous  affections. 

This  will  perlin|>s  be  thought  a  needlessly  roundabout,  if 
not  a  sceptical,  statement ;  but  it  is  in  fact  not  roundabout 
esoagb.    It  does  not  bring  sufficiently  into  view  the  re< 
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motcljr-infcnmtml  character  of  Die  belief  tliat  fooling  and 
nerrons  action  are  correlated.  Beforo  procooding  on  thjs 
belief,  let  as  obsorvo  how  indirect  ix  thts  pntb  which  lead«  to 
it. — I.  Ench  indiviilcinl  is  ftbsolutcly  incapablo  of  kDOvrin^ 
any  feelings  but  bis  own.  That  there  exist  olber  ftoiuntions 
nnd  emotions,  is  a  conclusion  implying,  in  the  first  place, 
the  Kasonings  throngh  which  be  idcntifica  certain  objects 
aa  bodies  of  like  nataro  with  his  own  body ;  nnd  implying, 
in  the  second  place,  the  further  reasonings  which  convince 
him  that  along  with  tbe  external  actions  of  tbpsc  bodies, 
there  go  internal  states  of  conscionsnuss  like  thoso  accom- 
panying lach  cxt«raal  nctionit  of  Iiiii  own  body.  2.  Tliis 
coucluiiioD  that  there  exiHt  beingn  like  himself,  and  that 
under  hke  conditions  they  experience  like  feclingH,  orcn 
supposing  it  entirely  tme  (and  it  is  not  entirely  trne,  for 
maoy  facts  aoite  to  prove  that  under  like  conditions  both 
the  qnantitiea  and  the  qualities  of  sensations  and  emotions 
in  different  individuals  dtfTiT  considerably),  by  no  lueuns 
ttnplies  that  what  he  knows  under  itJi  subjective  aapeob 
as  feeling,  is,  under  its  objective  aspect,  nervous  action. 
Tho  arcrago  observer  boa  no  direct  evidence  that  thcao 
other  like  boinga  have  nervous  eystems,  any  more  than  Ihat 
lie  has  himself  a  nervoua  sy«tcn;  and  be  has  no  direct 
evidence  in  the  one  cose  aay  more  Uion  in  the  other,  that 
nervons  excitations  are  the  causes  of  feelings.  Experi- 
mental physiologists  and  pathologists  only  have  proofs ;  and 
even  their  proofs  are  mostly  indirect.  The  ezporimenta 
which  yield  them  are  usutdly  made  on  beings  of  another  and 
much  inferior  order.  The  contractions  of  niuscles  and 
artvriea,  caused  by  irritating  nerve-tmnks  in  frogs,  the 
convulsive  movements,  and  sometimes  the  sounds,  mode  by 
birda  and  mammala  whoso  norve-centrCK  are  vaHouKly  in- 
jured—thoao  ore  the  phenomeua  from  which  it  is  iuferred  that 
the  humaa  nervous  system  13  the  seat  of  the  human  feelings, 
and  that  these  feelings  are  the  correlatives  of  its  excitations: 
tho  only  important  verifications  of  the  inference  being  tKoWi 
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obtained  during  snrgical  operations  whero  aorrc-tmiikB  uo 
cut  through,  and  those  fonushod  I>f  jxul  mortem  examiD^ 
tioDB  of  morbid  nervous  structures  in  tlio  bodies  of  those  who 
wlicn  uliro  displayed  ubuomud  excesses  or  defects  of  feel- 
ing. 3.  And  then,  having  learnt  at  second  hand,  through 
the  remotely-infercatial  interpretation  of  verbal  ugns,  titat 
in  now  ono  and  now  another  of  tho  bodies  ho  recognizes  as 
Uko  his  own  thuro  hoa  been  found  a  nervous  system,  and 
tliat  tho  stimulations  of  this  prodace  those  manifestation) 
which  in  himself  accompany  foolings,  the  reader  ii 
norvoas  syatom  contained  in  his  own  body,  and  concln 
that  his  ecusations  and  emotions  are  duo  to  tho  diatnrbiuioea 
vhich  the  cater  world  sets  up  at  its  periphery,  and  arouses 

fly  indirect  proceasea  in  its  centres.  Such,  stated  as  briefly 
w  possible,  is  tho  long  and  involved  ECrics  of  steps  by  which 
alone  the  connection  between  nervous  action  and  feeling 
con  bo  estabhshed. 

Nererthelees,  the  evidence  of  this  connection  is  eo  largo 
in  amount,  preacnts  such  a  congruity  under  bo  great  a 
Torivty  of  circomstances,  and  is  eo  continually  conflraied  by 
the  oorroct  antictpatioiLB  to  which  it  leads,  llmt  we  can 
entertain  oothlog  muro  than  a  theoretical  doubt  of  its  troth. 
Here  accepting  the  belief,  alike  popnlai'  and  scicntiiic,  that 
oU  tho  hnmui  beinga  known  objectively  havo  feelings  like 
those  which  each  knows  eubjcctively ;  and  accepting  also 
the  belief,  originating  with  science  but  now  diffused  throngh 
tho  general  mind,  ttiat  feelings  are  tho  concomitants  of 

J  nervous  changes ;  we  will  proceed  to  consider  the  relation 

['between  feelings  and  nervous  changes  under  its  loadisg 

jltapects. 


§  42.  And  first  let  us  observe  that  tho  otrcumstoncca 
conducive  to  the  ono  are  iduotical  with  the  circumstonoes 
conducive  to  tho  other.  Tho  conditions  which  wo  before 
found  essoDtiol  to  tho  production  of  nervous  action,  wo  shall 
now  find  essential  to  the  production  of  foeUog.    We  may  pus 


OTCr  tie  evi3en(»a  briefly,  as  bcttij^  mnny  of  them  the  iimcr 
ocpocts  of  phenomena  already  obAcrvcd  under  Uioir  outer 
Bspoeta. 

Tbftt  mthoat  coDtinnity  of  ncrrc-Sbre  between  periphery 
and  <:entre,  a  disturbanco  at  Uio  ono  cansos  no  foebng  at  tho 
other,  ia  proved  to  every  one  who  hna  cut  himeclf  deeply: 
for  a  long  time  tho  puri  that  haa  hod  its  nerroua  com- 
moiucation  destroyed,  remftina  numb,  lias  experience, 
nsoally  very  limited  in  each  person,  is  borao  out  by  the 
testimcMiy  of  those  sorioosly  injured ;  and  especially  by  the 
toBtimony  of  tbose  whose  aonsationa  over  largo  pnrtji  of 
their  bodies  havo  oeaied,  and  who,  after  death,  arn  found 
to  have  losiona  in  tho  conducting  Btmctnrea  of  tho  nervous 
centres. 

The  hindrance  or  prevention  of  fccUng  by  preseoro,  is 
illustrated  by  the  numbness  of  a  limb  bo  placed  that  it« 
whole  weight,  and  perhaps  the  weight  of  another  limb 
lying  over  it,  cornea  on  tho  edge  say  of  a  tabic  j  so  that 
great  Bbtoes  i>  bcnue  by  some  portion  of  tho  chief  ucrve- 
trunlc.  IkksI  oniosthcsia  thu»  caused  in  strong  persona, 
is  caused  atiU  mom  readily  in  feeble  persons;  who,  on 
awskiog,  not  nnfroqucntly  find  complcto  insensibility  of  the 
parts  that  have  been  pressed  against  tho  bed  daring  aloep. 

Ability  to  feel  depends  on  tho  maintcnftnoo  of  a  certain 
tomperatnre.  This  also  is  a  general  truth  of  which  9omc 
proof  is  famished  to  every  individual  by  his  oim  experience 
—or,  atony  rate,  to  every  individual  inhabiting  a  climate 
where  tho  winter's  frost  anfficea  greatly  to  dull  tho  ex- 
tremitiea,  Bvidonce  much  stronger  btit  indirect,  is  ^ven 
him  by  those  who  have  uudorgonu  siirgiod  operations  in 
parte  deprived  of  feeling  by  freezing  mixtures  or  by  otber- 
tpray.  Loss  of  local  sensibility  from  local  cold,  ordinarily 
not  TdiT'  manifest  aiilcsH  tho  cold  is  great,  becomoa  manifest 
when  the  cold  is  slight  if  the  circumstances  supply  a  delicate 
teat.  This  is  interestingly  shown  among  compositors.  The 
air  of  a  printing-ollico  has  to  bo  kept  very  wanii  «veD.  ftl 
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the  expense  of  anlif^tliy  closeness;  otherwise  the  flngera 
of  the  compositors  ceiwo  to  lay  hold  of,  and  manipulate, 
ttio  typos  with  the  requisite  nicety  and  speed. 

Few  persons  have  immediate  experience  of  the  fact  that 
defect  of  blood  in  a  part  cauBea  defective  sensibility  of  that 
part;  but  all  persons  have  imincdiute  cxpcrienoo  of 
local  exaltation  of  sensibility  that  accompanies  local  e 
of  blood.  The  inflamed  neighbourhood  of  a  wound, 
even  the  snr&ce  of  a  pimple,  yields  to  conscioosness  when 
touched,  an  amount  of  feeling  far  greater  than  is  yielded  by 
a  ptut  of  tho  skin  supplied  with  tho  ordinary  amonaC  of 
blood.  Special  orgati.t  of  touch  alion*  us  well  the  increased 
BensitiTeness  tlina  caused.  When  one  of  those  sacs  ood> 
taining  the  bulbs  of  tho  small  hairs  scattered  over  the  skin, 
i>  MDgcfltod,  the  rubbing  of  the  clothes  against  the  hair 
growing  &om  it,  especially  if  it  has  been  broken  short,  pro- 
duces an  unbearable  smart.  Among  evidences  yielded  by 
the  other  scuses,  a  familiar  one  is  the  intolerance  of  light 
that  goes  along  with  inflammation  of  tlie  eyes.  And  there 
is  an  unfamiliar  one  particularly  worth  noting,  because 
it  exhibits  the  cSect  due  to  increased  quantity  of  blood 
apart  from  increased  temperntura.  The  observation  may 
bo  made  when  taking  a  hot  hath.  Let  tho  wat«r  be  above 
blood-bfrtt — say  100"  Fh.  After  remainiug  qniet  for  a  time 
until  equally  heated  all  over,  stand  up  and  rub  one  portion 
of  the  body  with  a  flosh-broah  until  it  is  red.  Fkuso 
a  few  moments,  and  lie  down  again  in  the  water.  It  will 
then  be  perceived  that  to  the  reddened  part  the  wat^-r  seems 
nnch  hotter  than  it  docs  to  any  other  part.* 

That  degree  of  feeling  ia  nOeotcd  by  quality  of  blood  as 
well  as  by  quantity,  is  a  truth  not  easily  discerned  within  the 

■  This  fut  yiolAi  pRMt,  it  than  Dcadi  uy,  tbat  th«  n«rvM  whicb 
•]^r*iiatc  toiipcratDni  ora  not  tho  ncrrts  of  touch.  Violent  friction  lauft 
piulnoa  a  momciitiiry  iackpidty  of  tbo  narr**  o(  toueli ;  and  UiU  la- 
opMcity  woald  b«  kliown  is  a  d«niual,  iuiitaaul  cj  M)  iacreaMit,  approdslioa 
of  tompcffkton^  vera  ihty  tbo  dRoiiti  cnncarsod. 
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Qoe*  of  eacb  mttividunl,  if  aUcntion  is  limited  to  thoso 
variatioDS  of  feelinff  that  accninpniij  naluniU^ -produced 
Taji^ioQB  in  qnality  of  blood.  For  such  variafions  cannot 
be  idcntincd  with  procision ;  and  they  arieo  so  slowlj  that  tbo 
oonoonutant  mental  states  cannot  bo  brought  into  close  coa- 
t^^iit^j  so  as  to  bring  out  tlieir  contmata  cloarly.  But  by 
maldiig  certain  artificial  additions  to  the  blood,  every  oiio 
gtAs  proof  of  tbo  connoction  butwocn  its  quality  and  the 
genesifl  of  feeling.  The  effocta  of  stiinuknta  on  conscioas. 
ness  are  mostly  traced  in  the  inlenaification  of  those  in- 
temaUy-imtiat«d  fcelinga  with  which  we  shall  deal  pre* 
gently;  but  they  may  aUo  Bomotimca  be  traced  in  tho 
intonn&cation  of  the  externally  -  initiated  feelings.  In 
nerroDS  subjects,  ordinary  impreasioits  on  tho  seiwes 
are  often  rendered  abnormally  acute  by  tonics.  When 
nnder  tho  influence  of  opium,  music  that  was  prerionaly 
nnenjoyed  may  be  greatly  enjoyed ;  and  it  is  a  weU-known 
result  of  Laehiah  to  give  an  excessire  vividness  to  tho 
Eonsations. 

How,  contmriwise,  thcro  aro  Huluitancos  which,  when 
added  to  tbo  blood,  render  aontiency  less  vivid,  is  shovra 
by  other  &cta  similarly  reached.  We  have  ecdativo 
medtoiiwa— medicinea  that  diminish  tho  amonnta  of  painful 
CODsdooflitesB  cansed  by  irritations  at  tho  periphery  of 
tho  nervous  sytitom.  And  wo  have  agouta  of  Uio  same 
class  called  onicsthotics,  which,  in  a  still  greater  degree, 
hinder  the  genesis  of  feelings  by  the  actions  that  nsu- 
aUy  geoerabe  them.  Those  oSects  so  oaoaed,  help  us  to 
understand  tbu  stnpor  produced  by  the  natanl  ansstbotica, 
carbonic  acid  and  urea;  and  prove  that  some  variations 
in  degree  of  feeling  are  determined  by  variations  in  tho 
fictivitiea  of  excreting  organs. 

{  4d.  Now  that  wo  Iiavo  noted  how  foelinga  and  nervous 
dianges  ore  £i«ilitated  or  hiuderod  by  the  same  conditions,  we 
go  on  to  collate  thorn  in  detail.    IJcb  us  begin  by  diatiii> 
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goialoagf  tliose  ncrTou-i  cliangos  wliicb  rtro  aooompnnied  by 
ftelbga  from  thosB  irhich  aro  not.  For,  aa  wo  aot«d  in 
passmg,  several  classee  of  them  have  ol>jcctivo  mpocts  onlj 
^-do  not  present  iimcr  fiiccs  to  conaciouuivsa ;  aud  others 
have  Bnbjcctivo  aspects  iu  earlj*  lifo  but  ceaac  to  have  them 
in  lubilt  life. 

Chief  among  tho  nerroos  changes  that  have  no  idcnlifi- 
&blo  aubjectire  aapccU,  aro  those  occurring  in  the  viaoeral 
uorvotia  system.  So  long  m  they  aro  noruml  in  their 
amonnts,  the  etimulatioiis  and  discharges  of  which  the 
Bympathctac  ia  the  scat,  go  on  without  sensations ;  and  ercn 
when  abnormal,  the  resulting  discomfort  or  pain  is  probably 
not  dne  to  tliem  but  to  disttirbnnco  of  those  ccrebro-spinal 
fibres  whichac  company  Uio  sympathetic  tbrooghallitabraoch* 
inga.  Similarly  with  the  local  ganglb  and  fibres  of  the  beait. 
Ordinarily  there  ia  no  couacionsnesa  of  the  hoarfa  action; 
and  oven  when  the  pnlsiilions  are  violent,  the  modiUcatiomt 
of  consciousness  do  cot  arise  from  the  state  of  the  hoart'a 
nervous  system,  bot  from  dislnrbftnc©  of  ccrcbro-spinnl 
nerves  caused  by  Uie  bounds  of  the  heart  against  adjacent 
HtnictorcK.  The  Uke  holds  with  the  vase-motor  nerves. 
Under  ordinary  conditions  these  regulate  the  diameters  of 
the  aricries  without  oar  knowing  anything  aboat  it;  sod 
though  where,  as  in  a  blush,  grCat  dilatation  of  thi>  vessels 
has  been  produced,  we  are  made  aware  of  their  action,  ytb 
we  aro  mado  aware  of  it  indirectly,  through  the  local  ob&ngo 
in  the  qnantity  of  blood  and  tho  conseijaent  effect  on  the 
norvoa  that  approoiato  temperatnre. 

The  majority  of  stimulations  and  diachargcs  occnrring  in 
the  spinal  oord,  have  subjeelivo  accompaaiinents.  Thifle, 
however,  are  not  localized  at  those  points  in  the  spinal  oord 
where  the  essential  nervous  ob&ngca  take  place ;  aa  is 
proved  by  the  fact  that  when  some  lesion  of  the  spinal 
cord  whidi  hn«  not  injured  its  lower  part,  baa  cat  off  com- 
municalien  with  the  brain,  tho  reflex  acts  performed  by  t^ 
lower  part  are  unconscious.    Pcooeeding  upoa  tlie  inference 
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Rn«  drawn  (^31)  tluit  wben  »  mro  of  disturbance 
bmaglit  by  an  aSerent  nenre  to  a  spinal  centre,  libenttos  a 
quantity  of  molecular  motion,  a  portion  of  it,  not  diacharged 
along  the  oSeront  ncrvM,  is  propagated  throngli  a  centri- 
petal nerve  to  a  higher  centn^  wo  may  conclods  that  it  is 
this  portion  which  comes,  in  tho  higher  ccntn.',  to  hare  a 
■abjective  aspect  aa  a  Mnaation :  being  there  joined  with 
otlier  sensatioDfl  sod  feelinga  of  other  orders  into  a  chain 
of  states  of  oonsdonsncas,  oat  of  which  no  sensation  is  ever 
known  to  exist.  For  recognition  of  a  sensation  as  snoh  of 
each,  necessitates  the  bringing  of  it  into  relation  with  the 
continnooa  series  of  sraitient  »tat4>3,  from  mias  of  which, 
oltaneoasly  experienced,  it  ia  dis3(>ciated  by  perceived 

ilikeness,  &nd  with  others  of  which,  provionaly  ex- 
perienced, it  is  assodatod  by  perceived  likeocas ;  and  the 
implied  comparisons  of  sentient  statui  ara  inipo««iblu  nnloss 
the  cenvlative  nerroos  chaagvs  are  pat  in  eooncxion  at  one 
place.  It  does  not  follow,  &a  it  at  first  seems  to 

do,  thai  feelings  are  never  located  in  the  inferior  nervous 
centrea.  On  the  oontiarj,  it  may  well  be  that  in  lower 
types  the  homologiics  of  tlieae  inferior  centres  are  the  scats 
of  consckmsnes!!.  The  true  implication  is  that  in  any  case 
the  seat  of  consciousness  is  that  nervons  centre  to  whidi, 
mediately  or  immediatoly,  the  mo«t  hotorogencous  impres- 
sions are  brought ;  and  it  is  not  improbublo  that  in  the 
coarse  of  ncrvoun  cvolntiun,  centres  that  were  once  the 
highest  are  supplanted  by  others  iu  which  co-ordiuation  is 
carried  a  stage  further,  and  which  therenpon  become  the 
places  of  feeling,  while  tlie  ccntn?a  before  predominant 
become  nutomatic. 

Quito  ooDgrooiis  with  thL<t  oonceplton  ia  the  above-named 
fact,  that  certain  nervous  chaogies  which  have  subjective 
aidea  early  in  life  cease  to  have  them  later  in  life.  Many 
acts  performed  by  the  child  slowly  and  consciously,  the 
aitult  performs  rapidly  and  unwjnsciousfly.  Every  step 
taken  ilurinj*  the  first  efforts  to  walk  has  tl«  accomjtaxi^va^ 
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distiiict  foelingn ;  bnt  orcntimUy,  the  anoccRaivo  steps  &re 
made  while  conscioasnoss  is  wholly  or  almost  wholly  occa- 
pictl  with  olhtT  focIiog«.  Still  better  is  tlw  illostration 
furoiKhed  by  tipocch.  Each  rau»cular  ndjuiitmont  of  tbo 
Tocitl  orguas  (lad  each  &rttcalato  sound  made,  hare,  io 
childhood,  coBCOoiitant  sontiont  states  that  aro  vivid,  aud, 
for  the  moment,  sll-abaorbing.  GradoaUy,  however,  these  be- 
come less  dominant ia consciousness;  until  nt  maturity  there 
is  entire  oblivion  of  the  one,  and  sometimes  piartial  obliviim 
of  the  other :  witness  tho  not  nnfrcqncnt  verbal  mistokm 
nuoonsciouHly  made  in  the  boat  of  discusaton.  Now  facts  of 
this  kind,  conntlcsa  in  number  and  of  many  varietiefl, 
are  explicable  if  we  regard  fcolingei  iis  the  tubjoctivo  sides  of 
such  nervous  changes  only,  as  are  broiighb  to  tlio  general 
centre  of  ncrvoas  oonnootions.  When  we  remember  that 
early  in  life  each  inferior  gangbon,  or  clostcr  of  oo* 
oponiting  inferior  ganglia,  is  imperfectly  organized,  and  the 
conuectioiis  among  its  Cbros  incomplete;  we  »)ukll  seo  that 
if  there  comes  to  il  a  disturbance,  the  gush  of  molecular 
motion  liberated,  not  having  in  tho  incompletely-connected 
commifisurul  and  cOcrvnt  fibres,  adequate  channels  of 
escape,  will  part  of  it  escape  olong  a  centripetal  fibre  to 
a  higher  centre,  so  awakening  a  feeling.  And  it  will  m&ni- 
fcetly  happen  that  the  approach  to  aotomatic  octioQ  of  the 
lower  oentro,  will  bo  on  approach  to  a  etata  in  which 
the  liberated  niolccuhir  motion,  having  in  tho  cSercnt  fibres 
fully-opened  chimnols  of  emission,  will  little  or  noDo  of 
it  bo  forced  into  centripetal  fibres,  and  will  so  awaken  littlo 
or  no  feeling.  It  is  a  corollary  from  this  interpretation, 
tlukt  all  gradations  will  exist  botwc^>n  wholly  unconscious 
nervous  actions  and  wholly  oonsoions  ones ;  since  there  will 
bo  all  gradations  in  tho  relative  amounts  of  tho  distorb- 
nncc»  wliich  take  their  cmirses  along  centripetal  fibres.  lb 
obviously  follows,  too,  tlwb  ia  adult  lifo  a  nervous  action 
may  or  may  not  have  an  identifiablo  eobjoctivo  aspect, 
aeoording  as  it  is  stxong  or  weak  j  aiuoo,  if  tlu-re  comes 


*  Snislied  ganglioa  constmcbed  as  described,  a  focblo 
diirirerfaaaco,  the  wbole  of  tlio  itmall  qoantity  of  molecular 
motion  liberated  may  be  drafted  off  by  the  eflerCDt  fibres; 
wbems,  if  tbo  disturbance  is  great,  the  dtscngagcd 
moIccaW  motion,  being  more  tlian  caa  find  its  way  along 
the  eSeteat  fibres,  wilt  some  of  it  take  a  centripctul  course 
and  caose  a  sobjoctivo  change. 

$  M.  A  kindred  aicpoct  of  tliis  correlation  presents  itself 
vlieu  we  contempl&te  feeling  as  occupying  time.  A  sub- 
jective state  boooiDCS  recognizable  as  sach,  only  when  it  has 
an  sppreciabh)  doration :  it  most  fill  some  space  ia  tbe 
^^eriee  of  states,  othcrwitic  it  is  not  known  as  present.  This 
^^foncrsl  truth  barmoaiJK!8  with  a  general  truth  before 
pointed  out  respecting  nervous  action,  as  well  as  with  tho 
above  interpretation. 

The  observed  fact  that  time  is  taken  in  the  transit  of  a 
ncrro-waro,  is  not  to  the  point;  for  this  trausit  baa  no 
concomitant  subjective  state.  But  tho  inferred  fact  that 
the  change  set  up  in  a  nerve-coDtre  must  take  time,  osd 
a  more  considerable  time  {^  3^),  is  relevant ;  for  what  is 
objectively  a  change  in  a  superior  nerve-centre  is  aubjecUvely 
a  feeling,  and  the  duration  of  it  under  the  one  aspect 
measures  the  duration  of  it  under  the  other. 

That  fceUng  persists  after  the  force  arensing  it  censn,  ia 
not  proved  by  tho  Ivngthuncd  scusation  produced  by  a 
moderate  blow  on  the  skin,  or  by  that  which  follows  dip- 
ping the  hand  into  hot-water,  or  by  thos«  which  the  paUte 
and  the  nostrils  experience  from  pungent  substances  mo- 
mentarily applied;  for  though  in  sach  caBoa  tho  external 
action  of  Uk>  exciting  ^cncy  is  brief,  the  local  change*  it 
seta  up,  lasting  some  time,  continue  for  some  time  to  dis- 
turb Uie  local  nerrc-fibrcs.  But  good  evidence  ia  supplied 
by  impressions  on  the  retina.  To  quote  the  words  of 
Professor  Huxley: — "A  Bash  of  lightuiiig  in,  practically, 
instantaneous,  but  the  seusation  of  light  produced  by  that 
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ti&sh  endures  for  an  apprcciablo  period.  It  is  fimnd,  in 
&ct,  tlmt  n  Inminous  imprcissioa  Wts  for  about  ono-«igliUL 
of  a  BGCond ;  whence  it  follon's,  that  if  any  tiro  taminon 
impressions  are  eoparatcd  by  a  less  interral,  tbey  aro  not 
distin^ui^Jiod  from  ono  another.  For  tbis  reason  a 
'  Catborine- wheel,'  or  a  lighted  slick  turned  round  TL17 
rapidly  by  the  liaod,  appears  as  a  circle  of  Ore ;  and  tbo 
spolccs  of  a  coach'whoel  at  speed  aro  not  separately  visibly 
bnt  only  appear  as  a  sort  of  opacity,  or  (Urn,  within  tlie  tira 
of  the  wheel." 

A»  above  said,  this  gi^nerol  truth  that  feeling  implies 
time,  barmonizoa  with  tbo  interpretation  given  in  the  pre* 
ceding  section;  and  supplies  a  further  elucidation  oS  the 
relation  between  conscious  and  unconscious  ncrvons  action. 
For  manifestly,  in  proportion  as  ncrvons  co-ordtnattou 
become  more  automatic  they  bccomo  more  rapid;  and 
for  this  reason  also,  cease  to  present  snch  conspicnooa 
subjective  aspects.  Betuming  to  the  infenor  ganglion, 
or  cluster  of  co-operating  ganglia,  abovo  de«oribod,  it 
will  bo  obvious  that  a  etato  in  which  the  local  or- 
gauizatioQ  is  incomplete,  and  tbo  various  afferent  and 
commissural  fibres  not  brought  into  definite  relations  with 
vesicles,  and  through  them  with  efferent  fibres,  most  be 
B  stato  in  which  the  molecuhtr  motion  liberated  by  an  in- 
coming shock  of  change,  will  pas*  through  the  imperfectly 
differentint4>d  stmctnrfl  with  comparative  slowness  ;  and 
there  will  thcrcforo  bo  an  appreciable  time  during  which 
centripetal  fibres  may  receive  distnrbance.  Bat  aa  fast  as 
tlw  local  connections  of  fibres  and  cells  become  complete, 
tho  gush  of  molecular  motion,  following  the  oomplotely- 
fonned  channels,  will  escape  rapidly;  and  the  period  during 
which  cxcit^-mcnt  of  iho  ccntripotal  fibres  may  take  placo 
will  bo  abridgi-d.  Tlio  conoouiitiiot  subjectivu  state  will 
tltoreforo  be  rendered  shorter  by  the  same  change  that 
tendom  it  feebler. 


I 
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$  4$.  The  fact  tliat  each  feeling  lasts  an  appreciable  time, 
hitmtilnocs  us  to  tbo  aUicd  &ct  tbnt  eacb  foiling  prodncea 
a  greater  or  less  incnpttcit;  for  a  similar  feeling,  which  aUo 
iasU  an  appnKnablo  time.  This,  too,  is  the  subjectiro  dido 
of  a  phenomenon  before  noticed  under  its  objectire  sidu 
{§  36).  For  OS  tho  duration  of  a  feeling  answcra  to  t!i« 
duimtaoa  of  tho  Biolccubir  dUintogratiou  in  a  disturbed 
ncrvo-contro ;  so  tho  subseciucnt  internal  of  diininishod 
abUity  to  feel,  answers  to  the  interval  daring  which  tlio 
disintegrated  nerve-oentro  is  ro-integrating  itself.  Let  as 
obserro  how  among  eonsations  of  all  kinda  wo  may  trace 
ooaformity  to  thin  law. 

An  iUaBtration  is  supplied  by  the  sense  of  touch.  If  tho 
fingers  be  repeatedly  swept  rapidly  over  sotnetbiog  covered 
by  numcrouB  small  promiucncra,  aa  the  p^Unted  suHaoo 
of  an  (H'dinary  ooontcrpaoe,  a  poculiur  feeling  of  nombnesa 
ID  them  results ;  the  objvct«  toaohed  the  moment  nA«r  seem 
smoother  than  nsuat ;  implying  that  the  small  irregularities 
on  them  produce  Icea  vivid  imprcedona.  That 

tho  sensation  of  mnscular  tension  undergoes  a  variation 
similarly  caused,  cvi-ryouo  know8.  After  carrying  a  veiy 
hdm.ry  body  in  the  hand  for  some  timo,  a  small  body  hold 
in  the  same  hand  appears  to  have  lotit  ita  weight ;  showing 
that  the  nerve-centre  which  is  the  scat  of  tho  sensation  has 
been,  for  the  moment,  rcadored  obtuse.  How  the 

gustatory  facnlty  is  cxhaustod  for  a  timo  by  a  strong  taste, 
daily  experience  teaehos.  Wlicn  sugnr  or  honoy  has  jnrt 
been  eaten,  things  that  arc  but  slightly  sweetened  seem  to 
have  no  sweetness.  AVhilo  Uio  palate  is  still  hot  with 
a  cnrry,  an  unflavourcd  dish  socms  insipid;  and  a 
gloss  of  liqacnr  is  fittol  bo  tho  appreciation  of  n  choioe 
wine.  Krcn  more  marked  i.s  that  incapacity  of 

the  sense  of  smell  caosiKl  in  like  manner.  Tho  intensity 
of  the  pleasnroblo  feeling  given  by  a  rose  held  to  tho 
Doatrils,  rapidly  diminislies ;  and  when  the  snifiii  hare  been 
continued  for  some  time,  scaroeJ^  any  sceiib  CBXL  \a  ^ec> 
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ceived.     A.  few  minutes'  rest  parti&llj  reatorea  tlie  im[ 
bility;  but  ft  long  iaterral  most  elapse  before  the 
u  enjoyed  as  keenly  as  at  first.     This  qaick  cxhaa8tion,| 
producing  in   soch  casos  some    disftppcintmeDt,    has 
ooraektiTe  adTODtago  when  tlio  emells  ore 
Veiiy  eooQ  tfacso  become   mncli  less   perceptible;    kod 
those    living    in  it   s  etench   gives   ecotck^   any  anooy- 
ance.  Tho  fot-lings  generated  by  aonorona  vibra- 

tions rarely  iihow  us  this  -ramtion  in  a  marked  degree; 
being,  as  they  commonly  are,  too  short  to  Icftvo  mocb 
nervons  prostration.  A  strong  tasto,  or  odonr,  or  woaation 
of  mosculitr  tunHion,  is  duo  to  on  action  on  tho  ocrrefl  tlul 
it  maintained  t<iT  a  considerable  time ;  but  the  actitms  taj 
which  are  due  those  loud  sounds  required  to  canae  tem{ 
rary  animpn-ssibility,  are  mostly  very  brief.  Bio 
are  to  bo  expected  only  ia  special  cases ;  and  io  theso 
find  them.  The  bang  of  a  cannon  is  described  as  deafe 
by  those  who  are  closo  to  the  cannon  when  it  is  fired^  he>1 
cause  they  are  rendorcd  for  a  time  partially  deaf  to  onti- 
nary  Hoondft.  On  mon  engaged  in  artillci7-practio^  tiiB 
repeated  explosions  entail  a  dulncss  of  hearing  that  k>t> 
for  honra  ;  and  this  dulness  of  hearing  beoomca  per> 
manent  in  thoeo  who  ore  permanently  occupied  in  sncb 
practice.  Numerous   and  very  conclusive   pn»& 

are  supplied  by  the  feelings  wo  recoil's  from  light.  Thci« 
ai«  two  classes  of  them  :  tliOMe  showing  us  a  I'ariablo  eoost- 
bility  to  hght  in  general,  aa  contnistod  with  darkneu ;  aud^ 
those  showing  us  b  variable  sonfiibility  to  each  kind  of 
—each  coloor.  Under  the  one  head  tho  reader  may  first ' 
reminded  of  tho  cxporicnce  that  on  going  out  of  broad  : 
shine  into  a  dimly>ligfatcd  place,  it  is  impossible  to  i 
the  surrounding  objects :  only  ufler  a  time  do  (hoy  beoomo 
fiiintly  vixiblc,  and  a  considerable  interval  clapsca  before  they 
are  se«n  with  deameit*.  Disabilities  similarly  caused  are  dJi* 
closed,  when,  instead  of  acting  on  the  retinSB  as  wholes,  \n 
net  diiluniatly  on  their  different  parts.  Heace  what  are  ( 
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DQgatiTe  imnges.  If,  after  gasiog  for  some  moments  at  kq 
object  preseatiiig  strong  ccmtraets  of  light  and  dark  parts, 
the  eyet  are  tomod  towards  »  ahadod  spoco,  contauung  no- 
thing ooospicnotn,  there  will  bo  perceived  a  transiont  image 
of  the  object,  in  which  the  light  mid  dark  parts  are  re- 
reraed.  The  interpretation  of  this  fact  ia  that  those  por- 
tions of  each  retina  on  which  strong  light  had  fallen,  to* 
gother  with  the  answering  portions  of  the  optio  centres, 
ha%'iiig  nndorgono  the  iD0«t  cluinge  with  correspond- 
ing production  of  the  most  feeling,  nro  the  next  in- 
atant  leaa  capable  of  nndergoing  change  and  evolving 
feeling  than  the  portions  on  wliich  fecblo  light  had  fallen ; 
and  hence,  when  the;  are  together  exposed  to  the  same 
feeble  light,  the  nnoxbaosted  parts  appreciate  it  more  than 
the  exhausted  parts,  and  a  negative  imago  results.  The 
cases  of  the  second  class  are  tho  woll-lcnown  phenomena  of 
sahjectiTe  complcmentarj'  coloura.  After  looking  intently 
at  a  surface  of  bright  red,  on  adjacent  snr&ce  of  white 
seema  to  have  a  greenish  tint.  The  explanation  is  obvioua. 
Those  nervons  elements  changed  by  the  mys  which  prodnce 
in  ns  the  unsation  of  redness,  having  been  partially  inca> 
pacitated,  the  red  rajs  contained  in  the  white  light  cause 
less  of  their  appropriate  eOect  than  usual  j  while  the  bluo 
and  yellow  rays  causing  their  usual  eOects,  and  therefore 
relatively-predominant  eSects,  a  sensation  of  greenness 
uises. 

This  decreoAe  in  the  soseeptibility  to  a  feeling  of  any 
kind,  which  immediately  follows  a  feeling  of  that  kind, 
is  not  a  constant  doLTcoiio.  It  is  a  dccrr-uso  that  varies 
greatly  in  degree;  and  from  its  variation  wo  may  derivo 
farther  instructive  evidenoe.  Other  tilings  equal,  it  is  stnoD 
or  great  according  to  the  great  or  small  constitutional 
Tigonr.  One  of  these  disabilities  losta  for  a  scarcely 
appreciable  time  when  the  vital  activities  are  high ; 
and  huits  for  a  time  that  becomes  longer  and  longer 
as  the  vital  activities   flag.    Abundant  prooC  ot  \Ha  is 
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Atrnisbod  by  tbo  ncgatire  imngca  jast  described.  Is 
youth  tliose  are  Bcarcely  if  at  all  to  be  observed :  only 
'^hcD  an  extremely- vivid  retinal  impression  has  bfica  pro- 
duced, as  by  looking  at  tbo  Bod,  is  tho  nogutiiro  image 
p(Tro<-f)ti[)lf.  Rut  ill  middlo  life  and  afterwards,  especially 
in  debilitated  piTeons,  nc-gativo  imi^cs  of  ordinary  objccUi 
are  very  cominonly  perceived,  and  often  have  considerable 
dunition.s.*  Feeling  being  tlie  subjective  correlate  of  that 
which  we  know  objectively  as  norvoua  action,  thcso  facts 
ore  obriouB  corollarios  from  facts  set  down  in  the  Inat 
chnpttT.  Wo  there  saw  tliat  the  excitctncnt  of  a  nerro- 
coiitro  involvea  waate ;  and  that  restoration  of  the  nerve* 
centre  to  a  state  of  eqnal  snsoeptibility  can  be  effected 
only  by  repair.  Henco  tho  rutnm  of  fitnesa  for  what  ia 
objectively  Ktimulntiun  and  subjectively  feeling,  will  vary 
in  quickness  uooonbng  to  tlie  mte  of  repair.  When  the  ■ 
blood  Lt  rich  and  rapidly  circulated,  the  partial  disability 
will  bo  but  momentary' ;  and,  unless  tho  sensation  has  bees 
intense,  will  bo  inappreciabK  Bat  along  with  faiUng  natri- 
tion  of  tho  tissues,  tho  disability  will  become  narkod  and 
its  duratioQ  longer.  In  further  illustration  of  this,  I  may 
name  tho  fact  that  negative  images  are  most  conspicaona 
on  awaking  in  tho  doming,  when  the  circulation  ia 
slow.  The  sunsu  uf  hearing  yields  painllel  ovi- 

dcnee ;    though  evidence  of  which  tlio  parallelism  is  not 

*  Tliit  cliADga  come*  oo  to  ([rftdujillj  that  very  f«iT  T«niMk  It :  mti  Uin 
IUU41  aujipotutian  u  that  Bcgativo  image*  irc  nmuli  tlin  kmob  »t  all  >(«•  tad 
in  aU  p«noo>.  1  no  able,  Iiou'dvot,  to  f[iv»  pureunnl  tnlunonf  lo  tti»  «i>o> 
tnuy.  Vibca  mbaut  twonly  year*  of  ago,  my  ntlwition  ir»»  dnmi  by  my 
lottber  to  a  roac  in  whi»b  th*  drcuiuiituioi-s  wiTe  favuunblti  [i*  |>aMi«uig 
tbo  ncgatire  imago,  anil  in  wliicU  lio  [wrecivovl  it  clearly.  To  m«  it  wu 
iaviiililo ;  and  I  «-cU  rtmnuber  lii*  romuik,  bbat  I  iliould  bogin  t«  rm 
moll  iuagM  a>  I  bccam*  oliltir.  H*  wai  right  I  tiow  sm  thnm  dMinoUy ; 
and,  inc(«aT«r,  I  obMrro  that  thry  are  mttt  diitinct  at  tiuiM  ef  loMt 
vigoor.  It  ia  worth  whilu  inquiring  how  fur  tliii  cliangD  affocii  th« 
appreciation  o(  tliu  chromatio  liamiotiiea.  It  a<;uiiia  infcrabls  that  the 
bantiuniui  of  oonipli«n«Dlaiy  oclonn  bcooma  morv  jwrcDjitiUo  M  lift  ail- 
vaoen. 
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immediately  obTions.  Persona  on  whom  old  ago  or  dcbtlity 
brings  deafness,  frequently  describe  tliijtnsulvi.'a  as  ha^dDg 
no  difficulty  in  hearing  soands,  but  as  being  annble  to 
disctttsglfi  nnd  identify  words  when  tboy  are  indistinctly 
or  rapidly  nttcretl.  Sapposing  that  in  sacli  cases  tho 
nervonB  etmcturea  concerned  aiiflVr  from  fituUy  natrition, 
wo  have  an  explanation  of  this  peculiarity.  For  if  each  of 
tho  racccssiro  soands  entails  waste  of  tho  auditory  centrua, 
and  IcaTCH  them  less  sonsiUvo  to  Uko  sonnds,  it  most  fol- 
low tJuit,  ivlicn  rc-inU'grotion  is  slow,  tho  like  sounda  im- 
mediately afterwards  received  will  prodnoo  hsex  tJum  tlwir 
due  amonnta  of  eeosation.  llieise  defects  of  sensation  will 
show  themselves  most  in  a  comparatire  deadness  to  tlioso 
dclicato  consoooDtal  modifications  by  which  worda  are 
mainly  distinguished  from  ono  another — ^tlie  ntteranc«B 
listened  to  will  seem  a  8«r>es  of  rowcl-goands  joined  by 
blurred  consonants.  Hence  tlio  rcuson  why  persons  thus 
affected,  ask  those  who  address  them  to  articalato  slowly 
and  ckariy.  Tho  confusion  of  impressions  produced  by 
pid  ^poecb  on  auditory  centres  thus  debilitated,  may  bo 
>nceiTCd  by  supposing  debilitated  optic  centres  to  be 
similarly  treated.  If  a  person  in  whom  tlio  ncgatire 
images  aie  strong,  has  a  series  of  objocts  passed  before 
his  eyes  so  fast  that  hu  can  haro  only  a  momentary  glance 
at  each  (to  parallel  tbo  momentary  opportunity  which  Uio 
cars  bare  of  identifying  each  suocessiTO  artionlation) ;  then 
it  will  manifestly  happen  that  the  negative  image  of  each 
object  will  interfere  with,  and  confuse,  tho  iiositivo  imago 
tho  next;  and  such  a  person  will  therefore  nob  identi^ 
soooessiro  objccta  so  readily  as  one  whoso  optic  contros 
•re  repaired  with  normal  speed.  As  confirming  tho  bc> 
f  that  this  defect  of  hearing  is  so  caused,  I  may  odd 
jbat  it  frequently  co-<>xiHta  witii  the  defect  of  vision  to 
which  I  have  compared  it ;  and  olao  that  the  one,  like  tho 
other,  is  most  marked  early  in  tho  day,  and  is  diminished 
hy  wbaterer  iarigomtGS  tiio  circulation. 
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§  i6.  AnothoT  class  of  corrclntions  demands  a  passing 
notice.  Up  to  tliis  point,  tlio  feelings  considered  bftvo  been 
subjcctivo  aspects  of  tliooo  changes  which  ottjectiTel;  are 
nervous  sUmnlations.  We  have  now  to  consider  certeta 
other  feelings  which  are  the  inner  fac«a  of  what  on  their 
outer  faces  are  ncrvotiB  discharges.  Having  traced  pretty 
fully  the  ooncomitanco  of  BOutient  states  and  recipio'motor 
acta,  it  will  Bufficu  to  truco  briefly  the  coiicomitusco  of 
sentient  fitatea  and  dingo-motor  acts. 

Certain  inferior  dirigO'nwlor  acts  aro  unconscious;  but 
omitting  thi^e,  the  law  is  that  with  each  muscular  coutractiou 
there  goes  a  sensation  more  or  less  definite.  Tliis  is  not  a  seu' 
sation  indirectly  produced  throngh  the  nerves  proceeding  in* 
wardsfrom  the  skin,  some  of  which  too  nearly  always  disturbed 
by  each  bodily  motion ;  but  it  is  a  sensation  directly  pro* 
duccd,  either  by  the  diRclmrgo  itself  or  by  tho  state  of  the 
muscle  or  muscles  excited.  It  is  most  clearly  distiugnishod 
when,  without  touching  anything  and  witbont  moving,  a 
leg  or  arm  ia  held  out  at  right  angles  to  the  body. 

Yaguo  OS  aro  feelings  of  this  class  in  comparison  with 
moat  feobngs  oocompauying  nervous  stimulations,  and  much 
lc«s  anmorous  as  aro  the  yarictics  of  quality  among  them, 
they  are  nevertheless  so  &ir  definite  and  different  that  we 
can,  to  a  certain  extent,  recognize  tho  separate  feeling  bo. 
longing  to  each  separato  contraction.  Wtt  no  awaro  with- 
out looking  at  it,  and  without  touching  anything  with  it, 
which  finger  has  been  bent  by  the  discharge  sent  to  its 
Scxor  muscles ;  and,  by  the  particnlsr  combination  of  feel* 
ings  accompanying  tho  net,  tho  placing  of  a  limb  in  a  given 
altitude  is  present  to  consciousness  without  aid  from  tho 
eyes  or  bonds.  I  say  wo  can  to  a  certain  extent  rooognizo 
the  clwngcs  we  thus  set  np ;  bocanso  tho  diffvrcnocs  among 
the  Bfinstations  of  mnscnlar  tension  soon  lose  mach  of  their 
distinctness.  It  is  a  onriona  &ct  that  when  a  hmb  lias  been 
held  for  some  time  in  any  position,  especially  if  the  position 
ia  QUO  inrohiDg  but  liUlo  strain,  the  Bab^ecti<ra  «tate  aaso< 
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ciated  willi  tlio  DoiTOiis  disclmrge  to  its  muscles,  becomes  no 
indefinito  tlutt  Uie  attitude  of  tho  limb  is  nuknowii,  if  there 
doM  not  happen  to  be  a  recolleotion  of  it. 

Besides  tbe  coonection  between  vfaat  vm  know  objecttvoly 
as  a  particalar  motor  act,  and  snbjwt  irely  as  a  particnlar  fool- 
ing of  mosoDlar  tension,  then;  is  a  cotmoctioa  between  tho 
accompanying  motor  excitement  propagot«d  tbronghoat  the 
mnscolar  eysteiu,  and  a  certain  difTuaod  feeling  of  wbicli  it 
is  tbe  seat.  How  along  with  each  spDcial  norroos  discharge 
these  goes  a  general  nervoos  dij»cliargo,  wo  saw  in  the  last 
chapter;  and  here  we  recur  to  tho  relation  only  to  obsenro 
that  there  is  a  parallel  relation  between  the  concomitant 
states  of  Dosscioiisneaa.  Thus  the  virid  sensation  caused 
by  patting  tin  foot  into  scalding  water,  does  not  !cad  only 
to  tho  mnsoolftr  oonbactions  and  mnscolar  feelings  which 
accompany  the  sodden  withdrawal  of  tbe  leg,  but  also  to 
contractions  of  countless  other  muscles  thronghout  the 
body,  and  a  feeling  called  a  shock  or  start. 

Kor  are  these  sobjectivo  states,  spenul  and  general,  that 
aocompany  special  and  genc-ral  diacbai^es  to  the  moBcles, 
the  oiJy  Babjectivo  states  that  accompany  dischai^es.  Aa 
before  pointed  out,  tho  vascular  system  and  the  alimentary 
system  reoetve  their  idiarea  of  each  discharge — very  appro- 
cisble  when  it  U  intense,  and  probably  in  no  cose  wanting; 
and  these,  too,  preeent  inner  aspcctK  to  conscioosness.  Somo- 
timea,  indeed,  the  feelings  that  go  along  with  discharges 
into  the  vaao-motor  and  sympathetic  nerves,  arc  tlio  pre* 
dominant  ones ;  as  instance  thu  thrill  diffused  through  tho 
body  by  certain  acuto  creaking  sounds  said  to  "  set  tbe  - 
teeth  on  edge;"  or  tho  nausea  produced  by  particular  kinds 
of  disagreeable  odours. 


§  47.  Are  these  correlations  between  nervous  actions  and 
tho  concomitant  feelings  quantitative  t  Is  there  such  ccn- 
noction  between  a  physical  cbaogo  in  the  nervous  system 
and  the  psychical  rhange  sccompan^g  it,  thai  '<«&  hik) 
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regard  the  ono  m  nn  CM](iiraIcnt  of  tlio  otiicr,  in  the  rimiio 
•ODSO  aA  we  mgard  so  mnch  beat  as  tlio  equivalent  of  so 
mncli  motion  t  The  reader  will  perhaps  expect  od  affirma- 
tive answer;  bat  if  nn  nffinntttive  aiiswer  is  to  be  given,  it 
must  bo  given  in  a  greatly-quali&ed  form. 

On  ronemberiiig  that  many  nervous  actions  are  slwajg 
nnconscioiis ;  on  also  remcmbcrint?  that  various  objoctivo 
states  of  tlio  ncrvoiia  system  which  have  associated  sab- 
joctive  states  early  in  life,  cease  to  have  them  later  in  Hfb ; 
nnd  on  remembering,  further,  that  at  the  same  period  of 
lifo  a  change  sot  up  in  on  afferent  norve  may  csnso  an 
appreciable  feeling,  or  may  not  cause  it,  accor^g  u  the 
attention  is  free  or  occupied ;  wo  shall  see  that  the  con- 
ni'ction  between  feelings  and  nervous  changes  is  con< 
ditioncd  in  ft  very  complex  way,  and  that  if  they 
aro  quantitatively  related  it  cjiu  bo  only  within  the 
narrow  limits  implied  by  tJto  complex  conditions.  If  be- 
tween a  purely  voluntaiy  act  and  a  purely  automatic  act 
there  are  gradations — ^if,  at  the  one  extreme,  feeling  is  a 
conspicoons  accompaniment,  and,  at  the  other  extreme, 
censes  to  bo  an  accompaniment;  tlicn,  clearly,  in  the  in- 
tonncdiato  phnncH  tlio  amount  of  feeling  must  bear  a  vary- 
ing ratio  to  the  amount  of  nervous  change  which  the  act 
implies.  Again,   if  we   assume    that  what  is 

present  to  conaciousnoss  as  a  scnaation  of  given  Btrength, 
is  the  correlate  of  a  proportionate  molecular  disturbance  in 
all  the  nervous  structures  concerned,  how  shall  wo  interpret 
tbo  sensations  distinguished  as  subjective  ?  In  sundry  ab- 
•nonnal  states,  strong  feelings  of  cold  or  heat  are  felt 
tiuot^hont  the  body,  though  its  actual  temperature  box 
remained  unaltered.  As  in  any  case  of  this  kind  the  totiU 
norrons  change  cannot  have  been  the  same  aa  if  the  skin 
had  Mien  or  risen  in  temperature  to  the  degree  wdinorily 
required  to  produce  tho  focUng,  wo  cannot  say  that  tberu 
is  a  quantitative  eqnivtdonco  between  tho  amount  of  norrons 
change  and  the  amount  of  feeling.    The  disa^p-eeablo  smell 
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wliicli,  on  the  spprtiach  of  a  fifc,  tlio  opHoptic  patient  fre* 
qncntly  complains  of,  affords  a  yet  butter  illufitr&tion. 
Hero  tho  otit«r  ends  of  tho  nflVtront  iierveg  being  undid- 
torbed,  and  only  certain  central  Htnictarca  irritated,  tbo 
qnaatit;  of  nervous  action  is  not  tho  same  as  if  the  aenaation 
had  b«cn  genciatod  by  an  aotoal  smell.  Uore 

ooDspicuoasly  still  do  wo  si<o  tho  Tariability  of  thi^  rela- 
tion, wlK-n  wc  compare  the  feelings  called  efforts  willi  Oih 
dLscbargcs  and  muscnlar  strains  proilncod  by  thom  undi^r 
diSbront  conditions.  If  tbo  psychical  force  known  as  effort 
were  tmnaformablo  into  a  constant  qnnntity  of  physical 
force,  thou,  in  any  two  cases,  cqoal  efforts  ehoold  prodnoo 
equal  contractions,  fiut  they  do  not.  Great  exertion  in  a 
child  Siils  to  erolro  from  its  motor  organs  tho  dynamio 
effect  which  a  small  exertion  eToIves  from  those  of  a 
mas.  Any  one  who  is  fatigued  finds  that  an  inlenser 
feding  of  Etrain  is  rcqniifitc  to  generate  a  given  degree  of 
moscidar  tension,  tliau  when  he  is  &csh.  And  those  proa* 
tratcd  by  illncfis  show  csi  that  immense  expenditures  offer- 
ing are  needed  to  perform  acts  which,  during  health,  need 
Bcorcely  apprcciablo  oxpcnditores  of  feeling.  Doubtless 
tliese  differences  arc  partly  dno  to  differences  in  tho 
tnnsclcs;  which,  when  mid<!veloped  or  when  wasted,  am 
excited  Co  umallcr  amounts  of  tension  by  equal  amountjs  of 
discharge.  Dnt  wo  must  regard  them  as  partly  dne  to  tho 
imperfect  development,  or  tho  worn  state,  of  tho  interrne- 
diiitu  motor  centres  and  efferent  nerves,  in  whicli  a  given 
feeling  excites  n  sniiillor  molecuhir  dtatiirbanco  than  when 
they  are  finLihed  in  structure  and  in  complete  repair — a 
conclusion  enforced  by  the  (amiliar  experience  that  purely 
nervous  acta,  as  those  of  thought,  require  unusual  efforts 
when  tho  bruin  is  tried. 

This  vnrinbility  of  tbo  quantitative  relation  between 
nervous  aetJous  and  pnyeliical  states,  is  equally  W«n  when 
we  limit  our  comparisons  to  those  nervous  actions  uuJ 
p^chical  states  whicii  occnr  in  the  t&xao  mdWiduslk  vnicv 
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tbe  name  bodily  conditions.  To  show  that  nnlilco  but 
equally  intense  sensations  may  be  produced  by  pcripbcnl 
disturbunccm  widctly  uiiHku  in  tlicir  Amounts,  proriding  they 
iirino  in  dilTcront  external  sonscorgans,  is  scarcely  possible 
without  comp&mg  the  amoontA  of  tho  incident  forces; 
ftnd  thia  wc  cnnnot  properly  do,  since  we  are  here  confining 
our  attention  to  corrclationfl  within  the  orgtuiism.  We  are 
ttiniilnrly  debarred  from  going  at  length  into  the  qnantita- 
tiro  contraiitit  bctwecm  the  moscutar  tensions  produced  by 
the  Etame  feeling  of  effort,  acoording  oa  tbe  masdes  excited 
are  large  or  email ;  for  we  cannot  woU  establish  these  con- 
trasts withont  measuring  thu  muscular  tensions  by  tbo 
external  actions  they  are  equivalent  to.  Thero  is,  howei-cr, 
one  class  of  nppr^ipnato  canas — those  in  which  irritations 
ansing  within  the  organism,  sot  up  sensations  that  cause 
undirected  motor  disohai^ec.  Violent  toothache,  for  ex- 
ritnple,  is  duo  to  waves  of  molecular  change  sent  throagh 
one  or  two  minats  afferent  nerve-fibres ;  but  tbo  bodily 
contortions  show  us  that  tho  feeling  so  produced,  suffices  to 
send  waves  of  molecular  chango  through  various  birgo 
bundles  of  cGTorDnt  □orro-fibrcs,  and  to  contract  Dumeroos 
mtiHcIcs  with  much  force.  To  which  of  these  disturbances, 
centripetal  or  centrifugal,  is  tho  feeling  equivalent  f  We 
cannot  say  to  both,  for  one  is  many  times  the  other  in 
amount  j  and  wo  hare  no  reason  to  say  that  it  is  equivalent 
to  one  rather  than  to  tbe  otbt>r :  tho  rational  infctenco  being 
tltat  it  is  not  equivulcnt  to  cither. 

To  understand  tho  real  relations  between  objective  and 
Bubjeetive  changes  in  tho  nervous  system,  we  need  but  to 
recall  certain  of  the  conclusions  reached  in  preceding 
chapters.  Tho  essential  principle  of  nervous  organiza- 
tion wo  have  seen  to  bo  that  tho  small  amounts  of  mo- 
tion received,  liberate  larger  amounts,  and  these  again 
still  larger  amount*.  A  disturbance  in  the  end  of  an 
afferent  nervo  is  muKiph'cd  as  it  traverses  tlie  nerve,  and 
tho  degree  of  mult  iplio&t  ion  varies  with  the  length  of  tho 
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ncmj  it  ia  mncli  more  DmUiplit^d  in  the  ftmi  ganglioa 
reached,  and  iucroasea  further  in  tmrOTsing  the  centripetal 
nsm;  it  is  again  mnltiplivd  in  tho  rapimor  contro,  to  bo 
aAemrda  augmented  in  it-s  subsequent  oentrifugd  coorso ; 
and  it  is  ones  more  multiplied,  probably  in  a  far  greater 
degree,  in  the  contractito  substance  of  the  excited  moscles. 
Hence  tho  aceompanying  feoliug,  which  ii  tho  BubjooUTO 
aspect  of  this  dUturbunce  at  one  of  its  intennediate  stages, 
can  be  a  quantitative  equivalent  neither  of  the  ioitial  nervous 
chaogo  nor  of  the  terminal  ncrvoos  change,  Mor£»TeT,  since 
the  moltiphcution  rarics  in  degree,  being  much  greater  in 
the  organs  of  the  higher  senaca  than  in  ihoao  of  the  lowor, 
it  fbllowa  that  the  ratio  between  the  amount  of  feeling  and 
the  amount  of  initial  change  is  lar  from  constant ;  and  the 
eridonce  clearly  indicates  a  tike  inconstancy  of  the  ratio 
between  tho  amount  of  fcvling  and  the  amount  of  terminal 
ebangc,  according  as  one  or  other  muscle  or  set  of  mnacles 
is  made  to  act. 

How  then  csn  there  be  any  qufintitativo  relation,  it  will 
be  aaVed.  If  there  in  no  equivalence  between  a  distnrbanoe 
sot  Dp  at  the  "pcripbery  and  the  produced  feeling,  and  no 
eqnivatoDce  between  the  produced  feeling  and  the  motor 
discharge  that  follows — if  thu  feeling  does  not  even  boar 
tho  same  ratio  to  either  the  initial  or  the  terminal  nerrona 
change  in  different  cases;  what  quantitative  relation  can 
there  bo?  Tho  reply  is  simple.  There  is  a  quantitative 
relation  bi-twccn  ne^^■tlW(^  cluing©  and  feeling  when  sll  other 
things  remain  the  same ;  and  there  is  a  quantitative  reUtioa 
between  feeling  and  resulting  contraction  when  all  other 
things  rcnukin  tho  samo.  Supposing  every  condition  to 
continue  uiuillercd,  then  the  stimulus  conveyed  through 
a  given  nerve  to  a  given  centre,  will  evoke  a  feeling  that 
increases  and  decreases  in  something  like  the  same  pro- 
portion  as  tho  stimulus  increases  and  decre^es;  and,  snp- 
poxing  a  given  muacle  to  be  contracted,  thou  tho  amount 
of  its  contraction  will  bear  a  tolerably  constant  ratio  to 
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tho  fwling  of  effort  Uiat  accompanies  tho  contraction  of 
it.  Tbo  nature  of  these  corrcLiktions  mny  best  be  expressed 
by  aumbers.  If,  coining  tlirougli  n  given  ftifercnc  nerrc, 
s  diatorbance  represented  by  1  generates  a  feeling  repre* 
seated  by  5,  then  diatarbanco  2  will  gcncrato  feeling  10, 
and  disturbance  5  feeling  2-'>;  and  if,  acting  throagh  a 
given  oEGirent  uerve,  feeliag  13  re.Hulti«  in  rauficnlar  tension 
60,  feeling  10  will  result  in  muRcuIar  tension  120.  But  to 
complete  this  numerical  expression  of  the  facts  we  nmst 
sappose  theso  ratios  to  vary  with  orory  set  of  aSercnt 
nunrcs  and  every  set  of  efferent  ncr%'OS.  If  wo  say  that 
1  to  6  repreaenta  the  ratio  of  disturbaaco  to  feeling  in  tlie 
Honso  of  toueh,  then  to  represent  it  iu  tlie  sense  of  hearing 
will  need,  say,  1  to  100,  and  in  the  sense  of  sight  perhaps 
1  to  1,000;  and  similarly  with  tho  ratios  throughout  the 
motor  apporatuit,  according  as  Uio  muscles  ttn>  largo  or 
small. 

In  brief,  then,  the  quantitaHve  correlation  of  feeling 
and  nervous  change,  holds  true  only  within  narrow  limits. 
Wo  have  good  reason  to  conclude  that  at  tho  particular 
pinco  in  n  (npcrior  nervous  ceutru  where,  In  Bomo  mys- 
terious way,  an  objective  change  or  nervous  action  causes  a 
sabjoctivo  change  or  feeling,  there  exists  a  quantitathn) 
equivalence  between  tho  two :  the  amount  of  sensation  is 
proportionate  to  tho  amount  of  molecular  transformatioB 
that  takes  place  in  the  vesicular  HubstADco  aifectod.  But 
there  is  no  fixed,  or  even  approximate,  quantitative  relation 
between  this  amount  of  molecular  transformation  in  tho 
sentient  centre,  and  tho  peripheral  dlsturbonco  originally 
Causing  it,  or  Uio  dijiturbtuice  of  tho  motor  apparatus  whioh 
it  may  eventually  cause. 


§  48.  TI)o  feelings  called  sensations  have  alone  been  con- 
sidered tJius  for;  kisving  out  of  view  the  feelings  dis- 
tinguished 08  emotions.  Much  less  defiuit«  as  tlwy  am, 
and  not  capable  of  being  made  at  will  tliv  ubjocta  of  ol>> 
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M^^Tatk)n  and  experiment,  the  cmotioos  are  tnoro  diOIcalt 
to  deal  witli.  But  haring  disocmed  cxirtain  goncTal  laws 
to  irhich  the  simpler  fcolicga  conform,  wo  may  now  ask 
whether,  so  far  ta  we  can  see,  they  are  oouroimed  to 
by  the  more  complex  feelings.  We  shall  find  that 
they  are. 

The  conditions  essential  to  the  one  nro  essential  to  tho 
other.  EmotiotiR,  like  sooaatioiM,  may  bo  increased  or 
decreased  in  intensity  by  altering  either  the  quantity  or 
tlie  qoali^  of  the  blood.  That  general  abundance  of 
blood  a  a  cause  of  emotional  exaltation,  though  tolerably 
eertam,  is  not  cwtily  prored;  but  then)  in  suilicient  evidence 
of  the  conTerse  fact  that,  other  things  eqnal,  depletion  is  a 
canae  of  apathy.  The  effect  of  local  abundance  of  blood  is 
touloubted :  there  is  no  question  that,  vritliin  limits,  the 
amount  of  emotion  varies  aa  the  amonnt  of  blood  sappUed 
to  the  great  nervous  centres.  That  nervous  KtiinuUuts  in- 
tensiiy  the  cmottonii,  or,  as  we  say,  raise  the  (spirits,  is 
oven  more  raonifeet  than  that  they  moko  the  sensations 
kc«nor.  And  it  is  a  familiar  truth  that  sedatives  diminish 
what  is  distinguished  as  moral  pain,  in  the  same  way  that 
ihey  diminish  pain  ariaing  in  the  tnmk  or  limbii. 

Hat  a  feeling  laata  an  appreciable  time,  ia  no  Ie« 
true  of  an  emotion  than  of  a  sensation :  indc<>d  the  per- 
sistcnco  is  relatively  conspicuous,  llie  state  of  conscious- 
ness prodneed  by  a  flash  of  li(,'htning,  is  bo  brief  as  to 
Ecem  inatanlancons :  only  by  tlie  help  of  uHificiiil  tests  are 
•onsations  of  this  kind  found  to  have  measurable  durations. 
But  no  loch  tests  are  necnlcd  to  iirovu  that  emotions  con- 
tinue through  appreciable  periods.  Even  a  simple  emotion,^ 
M  of  anger  or  fear,  docs  not  reach  its  full  strength  the. 
moment  the  cause  presents  itself;  and  after  tho  caoao  is' 
removed  it  tak<^s  some  linns  to  dio  away.  When  hcpcaflcr 
we  deal  with  the  origin  of  emotions,  and  recognize  the 
fact  that  they  are  of  far  more  involved  natures  than  aensa- 
ud  imply  the  co-operation  of  oxtxemelf  mtinsaba 
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ncTvons  structures,  we  shall  onderatand  liow  tlus  groul 
dunitioii  is  necessitated. 

That  an  emotion,  liko  a  sensation,  Icarra  behind  it  a  torn- 
porary  incnpttcityr  >^  uIho  true;  aiid  a»  llio  emotioa produoud 
by  a  inomoutaiy  cause  lasts  longer  than  a  seDaation  pro- 
duceil  by  a  momentary  catuo,  eo  does  tho  partial  incapacity 
for  a  like  E;motton  lut  tongvr  tban  tlio  partial  incapscitT 
for  a  like  aunsiition.  Pksnona  of  uU  kiud.-^  come  in  gasbua 
or  bnratt).  That  they  oOtn  continue  for  houra  and  days, 
is  true;  but  they  are  novor  nnifonn  throoghout  hoars 
and  days,  Bo  it  in  grief,  or  joy,  or  tcndcnicss,  there  is 
always  a  eacocssion  of  rLies  and  fulls  of  intensity — a 
jiiiroxyKm  of  violent  focling  with  an  interval  of  foeling  leas 
violent,  followed  by  another  paroxysm.  And  then,  after  & 
BuccoBsion  of  thcw  comparatively^qoick  alternations,  there 
comes  a  calm  —  a  period  during  which  the  waves  of 
emotion  arc  feebler :  succeeded,  it  may  bo,  by  another 
scries  of  stronger  waves.  Aa  in  the  c^e  of  tho  sonmtions  so 
in  the  case  of  the  emotions,  this  follows  from  the  fact  that 
what  is  objectively  a  nervous  action  and  subjectively  a 
feeling,  involvea  waste  of  tho  nervous  stnictnrea  ooocemed. 
The  contres  which  are  tbo  sevitjt  of  emotions  andcrgo  dis- 
integration in  tho  genesis  of  emotions ;  and,  other  things 
remaining  equal,  thereupon  become  leas  capable  of  genera- 
ting emotions  until  they  are  ro-intcgmt«d.  I  say,  other 
things  remaining  equal,  because  the  n.so  of  an  emotion 
brings  blood  to  the  parts  implicated,  and  so  long  as  the 
afflnx  is  increaaing  the  intensity  of  the  emotion  may  in- 
croaMC,  notwithstanding  the  waste  that  has  taken  place; 
but  the  several  conditions  on  which  activity  duponds  having 
become  constant,  a  dinunishod  capacity  for  emotion  ioerit- 
ably  follows  each  gnsh  of  cmoUon. 

That  daily  rises  and  falls  of  strength^  oonseqoent 
on  daily  periodicities  of  waste  and  repair,  occur  in  tho 
emotions  as  in  the  sensations,  is  also  tolerably  mani- 
fest.    Cultivated  people,  mostly  loading  lives  that  exercise 
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tbeir  bnins  too  much  and  their  mosclea  too  little,  and 
ptaoed  in  tocijil  conditions  thiit  oommoDly  bring  tlto 
8trone<4t  oxcitcmentA  towards  the  cIom  of  tbo  dajr,  are 
snbject  to  an  abnormal  periodicity.  Bat  those  wlioso  Htcb 
ooDibmt  beet  to  tho  laws  of  health,  exhibit  early  in  the 
dsj  a  general  joyoasncss  and  emotional  vivacity  greater 
than  th«y  do  tovmrds  it4  cloeo,  whon  approaching  eleepi- 
neea  is  shown  by  a  Bagfpog  interest  in  tho  thiuga  and 
actions  around. 

Th«se  complex  feelings  that  are  centrally  initiated  ore 
abo  like  the  simplu  ft-oliDgs  that  arc  pcriphemlly  iuitiat«d, 
in  having  genend  discharges  aa  woU  as  special  diachargea: 
indeed  their  general  diachargcs  are  the  more  oonspicnoos 
of  the  two.  A  sensatioo  is  often  visibly  followed  only  by 
local  moretncnt :  nnless  vory  strong  its  eflect  on  the  organ* 
ism  as  A  whole  is  unobtrusive.  But  an  otootion,  besides 
the  more  obvious  changes  it  works  in  tho  moHcles  of  the 
face,  habitually  works  changes,  external  and  internal, 
thiongboat  the  body  at  large.  Tho  respiration,  tho  oiroulo- 
tion,  the  digcstiun,  as  well  as  the  attitudes  and  movements, 
uro  iuflnenced  by  it  oven  when  moderate;  and  everyone 
knows  how  strong  paesione,  pleasurable  or  p&iufal>  pro- 
fooodly  disturb  the  whole  system. 


{  49.  KotJiing  has  yet  been  aaid  obont  the  most  eou- 
epicnoos  and  most  important  distinctioa  existing  among 
tho  feelings.  Bvciy  feeling,  besides  its  minor  variations  of 
intensity,  exists  under  two  strongly-contrastvd  degrees  of 
intensity.  There  is  a  vivid  form  of  it  which  we  call  ou 
actual  feeling,  and  there  is  a  (aint  form  of  it  which  we  call 
an  ideal  feeling.  What  is  tho  natnro  of  this  difference  as 
interprctwi  from  our  present  stand-point  ? 

When  stadying  uerve-atruoture,  we  saw  that,  la  addition 
to  connections  formed  by  grey  matter  between  the  central 
ends  of  afferent  and  efferent  ncrv-cs,  these  have  connec> 
tions    with    oontripctal    and    commissural    serTeSi    which 
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iiro  again  connected  witli  more  distant  ncnrca.  And 
ivlien  studying  nerve  -  fanction,  wo  saw  that  a  disturb* 
ance  set  up  by  on  aScrcnt  norvo  in  its  gnnglion,  docs 
not  offoot  exclusively  the  efferent  nerve,  but  that  part 
of  it,  conveyed  tlirougU  centripetal  and  coDmussural 
nerves,  itSecta  other  centres,  and  these  again  others,  ontil 
it  baa  reverberated  throughoat  tho  entire  nervons  system. 
^Vhat  toQovnt  TIicso  reverberations  are  feeble  disturb 
anccs.  And  every  centre,  liable  as  it  is  to  be  strongly 
disturbed  through  ita  afTcrcnt  or  centripotul  ncrrci  is  liable 
also  to  bo  feebly  disturbed  by  these  rcvurberolious  arriving 
through  other  nerves.  What  then  must  happen  vrith  each 
of  the  UberO'tnotor  elementa  composing  tliose  higher  centres 
in  which  nervous  changes  become  changes  of  conscionsneea? 
^VlleD  it  is  affected  throagh  the  direct  and  fully-opcncd  route, 
by  that  penphoral  impression  to  which  it  atAuda  organically 
related,  it  evolves  much  molecular  motion,  becomes  an  active 
propagator  of  di.iturbance3  throughont  the  nervons  systom, 
and  ia  tho  seat  of  what  we  call  a  real  feeling ;  but  whca  it 
is  affected  by  these  secondary  waves  diffused  from  other 
strongly  excited  parts,  it  bocomtts,  as  compared  with  them 
{or  with  itaelf  under  tho  previous  condition)  a  generator  oF 
but  little  molecular  motion,  and  is  the  seat  of  that  faint 
feeling  which  we  distinguish  aa  ideal.  In  brief,  tlioao 
rivid  states  of  consciousness  which  we  know  as  sensations, 
necompany  direct  and  tlipreforo  strong  excitations  of  nerre- 
ccutres;  while  the  faint  states  of  consoiousncss  which  wo 
know  as  remembered  sensations,  or  ideas  of  sensations, 
accompany  indirect,  and  therefore  weak,  excitationa  of 
tho  same  nerve-centres. 

That  tho  contnutt  of  intensity  between  tho  effects  of 
direct  and  inilirect  excitations,  though  it  holds  genornlly, 
does  not  hold  without  exception,  is  a  fact  quit«  roooncilable 
witb  this  interpretation.  For,  on  tiio  one  hand,  a  direct 
vxcitotioa  may  bo  very  feeble ;  while,  on  U»  other  hand, 
through  A  ocmcnivenoe  of  diffui>cd  distorbaneeoi,  an  isdiroot 
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excitation  may  riso  to  oonaiderablo  strength.  Ho&ce,  oe- 
ceeioDslly,  an  ideal  feeling  will  bccomg  almost  or  quite, 
equal  in  Tividncss  to  a  real  feeling.  Especially  may  this 
bappcn  when  tlio  norro-ountrc  conocmccl  ia  Eorcbargcd  with 
blood ;  since  a  small  dixtnrbance  m&j  thoa  set  np  in  it  an 
antoont  of  change  eqaol  to  tliat  which  a  great  distorbance 
prodnoee  when  only  tho  ordinary  quantity  of  blood  is  pre- 
sent. And  it  is  a  matter  of  obiicrration  thai  congeatcd 
nervo-contres  are  those  in  which  iQdiroctly>«xcited  roelinga 
read)  an  intensity  scarcely  less  than  that  of  direotly-cxcitvd 
foeUngB. 

When  wo  pass  from  tho  foolinf^  called  sensations,  of  which 
tho  strong  forms  aro  p«riphcr»lly  inttiatvd,  to  tho  feelings 
cnQed  emotions,  of  which  tho  strong  forms  ore  ccnttally 
initiated,  we  find  the  difference  between  the  strong  and  tho 
weak  forms  by  no  means  so  great ;  so  that,  in  £ict,  ideal 
emotion  passo-s  into  actnnl  emotion  without  any  lino  of  de- 
marcation. Obv'ionely  tliis  is  what  might  be  anticipated. 
For  whether  ideal  or  actual,  emotion  is  an  accompuoimcni 
of  an  indirect  excitation ;  it  is  not  an  immediate  result 
of  poriphcrol  impressions,  either  simple  or  combined; 
bnt  a  modiato  or  remote  result  of  tliem.  Bonce,  all  emo- 
tions, vivid  and  faint,  being  tho  subjective  a-tpects  of  ob- 
jective nvrvoos  changes  that  are  produced  indirectly,  are 
distinguishable  only  according  to  the  degree  of  indiroctnesa 
of  the  excitation,  and  this  admits  of  insensible  gmdntiona. 

§  50,  One  more  general  truth  must  be  set  down  to  com- 
plcto  tho  outline.  The  foregoing  infercnoes  joined  with 
some  contained  in  the  last  chapter,  iotroduoe  us  to  it. 

In  §5  36,  37,  it  wos  pointed  out  that  nerve-centres  dis- 
inbcgratod  by  action,  ore  perpetually  rc-integrating  them- 
selves, and  again  becoming  fit  for  action.  "We  saw  that 
npair  partially  makes  up  for  wumIo  from  instant  to  mstant, 
and  that  the  arrears  of  repair  are  made  up  daily  during 
that  period  of  gaie^vnco  when  waste  almost  cesaOft.    N{« 
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furtHer  saw  that  t]ie  reetoration  of  a  nerve-centre  to  its  eUto 
of  inti^gritj,  18  not  only  tho  filling  up  of  H»  quantum  of  de* 
composublu  iiifttt«r,  but  is  also  tlic  replacing;  of  molccalee 
most  oxpoaod  to  cUstarbaiioe,  and  oonseqaentl^  the  prodno* 
t.iiiit  of  a  comparatively -unstable  state.  And  we  saw  how, 
after  a  puriod  of  prufuinid  repoRe,  there  thus  arisca  a  con- 
dition of  the  nerre-oentrea  sncli  that  very  alight  stimnli  caase 
nervoua  discharges. 

This  law  applies  not  generally  only,  bat  Bpecially  to  eaiA 
nonre-contro  and  each  of  it«  component  parte.  In  propor> 
tion  as  any  piirt  of  a  nerve-contro  ba.i  been  for  a  long  timo 
untutcd — in  projwrtion,  tliat  i»,  as  repair  of  it  has  gone  on 
day  after  day  and  night  after  night  nnhindered  by  appre- 
ciable waste,  it  mast  bo  brought  to  a  state  of  more  than 
ordiuaiy  inxtubility — a  stuto  of  cxee»^ive  readiness  to  de- 
compose and  discliarge.  What  must  happen  7  In  oommoa 
with  all  other  parts,  it  ia  exposed  to  these  reverberations 
which  from  iustent  to  instant  fill  the  nervous  sj-stem.  lt« 
Gxtremo  instability  must  render  it  uunsually  aeoxitivo  to 
theso  reverberations— onnsually  ready  to  undergo  change, 
to  yield  up  molecular  motion,  and  to  become  the  scab  of 
the  concomitant  ideal  feeling.  Beaidos  a  great  liability 
to  the  idol  feeling  thia  same  condition  must  «utail  a  great 
strength  of  it;  and  so  while  the  instability  coutinnos,  a 
strong  ideal  feeling  will  be  perpetually  aroowd.  As, 
however,  the  ncrvo-contro  in  which  such  secondary  mole- 
cukr  changca  and  accompanying  ideal  feelings  are  thus  set 
np,  is  somewhat  wasted  by  them,  it  follows  that  after  they 
have  gone  on  for  a  considernblo  period  the  instability  of  tho 
centre  will  bo  diminixlicd  :  it  will  no  longer  bo  so  easily  de< 
composed  by  indirect  disturbances,  and  the  feeling  will  not 
bo  prodocod. 

Here  wo  have  the  interpretation  of  what  are  called 
de9ire».  Desires  are  ideal  feelings  that  arise  when  tlie 
n^  feelings  to  which  they  correspond  have  not  beoa  ex- 
id  for  some  time.     They  ore  then  liable  to  be  excited 
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the  indiroct  dii>tnrl>aiiocs  reflected  from  part 
r  part  of  the  neiroua  system,  llioy  are  uxtmlly  vivid  and 
mistent  in  proportioa  to  the  previona  period  of  rest — 
lore  Tivid  and  moro  peraisteat  than  ideal  feelings  of  tho 
umo  kind  undor  ordinary  conditions.  But  after  a  pro- 
>Dged  period  diiring  which  they  continue  to  arise  and 
most  monopolize  couscioiuucs*,  thoy  hooomo  feoblor  and 
Dally  die  avray. 

SI.  Such  arc  the  loading  truths  of  JEstho-Iiiysiolegy, 
A  fbrfli  with  m  mach  fulness  as  is  here  roqoisito.  Sensa> 
on  and  emotion  in  their  rclmtions  to  ncivous  action,  hare 
een  dealt  with  generally ;  and  wbaterer  hiw  been  said  of 
)ecial  sensations  and  special  emotions  has  been  said  merely 
t  illastxate  a  law  which  holds  among  all  the  rest.  'Die 
moomitantsj  snbjectivo  and  objective,  of  each  particular 
iad  of  sensation  and  each  particular  kind  of  emotion, 
hero  pMs  over.  Thoy  may  be  studied  to  great  advantage^ 
I  the  works  of  Professor  Bain  on  The  Sense*  and  lJi« 
nteUeei,  and  Tha  Emottone  and  the  Will;  i&  which  he 
as  ghrea  an  eUborate  accoant  of  the  connection  between 
leh  paiticolar  feeling,  eimplo  or  complex,  and  its  various 
hysical  nccomp&nimonts.  To  theso  works  I  ransb  cem- 
lend  the  reader  who  wishes  to  tmco  out  these  minor  cor- 
dtttions.  As  data  tor  tho  present  treatise,  tho  only  facts 
eedfot  to  be  earned  with  us  are  those  set  fortli  in  tho 
receding  sections.  They  niny  be  snmtned  up  thus. 
Feeling  of  whatever  kind  is  directly  known  by  each 
Orson  in  no  other  place  than  his  own  consciousness.  That 
Mdings  exist  in  tho  world  beyond  consciousness,  is  a  belief 
»died  only  through  an  involved  combination  of  infer- 
■istf.  That  ahke  in  human  and  inferior  beings,  feelings 
re  Accompaniments  of  changes  in  the  peculiar  Btrnctnro 
tKiwn  as  tho  nervous  system,  is  also  an  indirectly- 
ntablishod  belief.  And  that  tho  feelings  alone  cognizable 
J  any  individaaj  are  products  of  tho  action  of  \ua  (I'Kii. 
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nenroos  ayaieta,  which  he  has  never  Hecn  and  od  whid)  ho 
on  trjr  no  exporimGnts,  is  a  belief  only  to  bo  nrrivcd  at 
through  a  further  cbuin  of  reasoning.  Novortholess,  tho 
eridcuco,  though  ao  iodiroct,  is  so  extenaive,  so  varied,  ftnd 
RO  oaagraaag,  that  we  may  accept  the  oondasion  without 
heaitatioQ. 

The  conclosion  having  been  accepted — ^ppoTOionally  if 
not  permanently— ita  validity  is  ehown  by  loading  as  to 
anticipate  truly,  in  ono  set  of  cases  after  another,  the  par- 
ticular subjective  phenomena  that  accompany  particular 
objective  phcDomona.  We  have  seen  that  the  sevpral 
circnmstanccs  which  facilitate  or  hinder  nervous  action, 
aro  also  circumstances  which  facilitate  or  hinder  feeling. 
VWo  have  seen  that  as  norvoua  action  occupies  apprectablfl 
a,  80  fooling  occupies  appreciable  time.  Wo  have  seCB 
that  each  foclitig  loaves  a  partial  iucapocity  for  a  like  red- 
ing, u  each  norvoun  action  leaves  a  partial  incapacity  for 
a  like  nervoas  action.  We  have  seen  that>  other  things 
equal,  the  intenaities  of  feelings  vary  as  the  intensitice  of 
tlio  correlative  ncrvotia  actions.  We  have  seen  that  tie 
diflcrcuce  between  direct  and  indirect  nervous  disturbancca, 
oorreaponds  to  the  differOHCO  between  the  vivid  feelings 
wo  call  real  and  the  faint  feelings  we  call  ideal.  And  wq 
have  soeii  that  certain  more  special  objective  phenomena 
which  nervoas  actions  present,  have  answering  sabjectiro 
phenomena  in  the  forma  of  feeling  we  distinguish  as  desires. 

Thos,  impossible  as  it  is  to  get  immediate  proof  that 
feeling  and  nervons  action  are  the  inner  and  outer  faow  of 
the  aamo  change,  yet  the  hypothesis  that  they  are  eo 
harmonizes  with  all  tho  observed  fiiets ;  and,  as  ebiewhero 
ehown  {Fir»t  PiiiKipUs,  $  40)  no  other  verification  is  pos- 
ftiblo  for  us  than  that  which  resalta  from  the  cstublishment 
of  complete  congmity  among  oar  experiences. 


CHAPTER  Vn. 

THB  SCOPB  OF  F3T0B0L00T. 

(  52.  We  may  now  eaixiT  on  oar  Bpecial  topic.  Thus  &r 
•we  hsTQ  been  occupied  with  the  data  of  Psychology,  and 
not  with  Psychology  properly  so-called.  '  Here  leaving  the 
foundations  we  pass  to  the  snperstractare. 

Not  a  few  readers  will  be  snrpriBed  by  the  a3sertion  that 
none  of  the  truths  we  have  been  contemplating  are  psycho- 
logical tmths.  Since  the  anatomy  and  physiology  of  the 
nerrona  system  have  occnpied  ao  mnch  attention,  and  since 
it  haa  been  growing  manifest  that  there  is  a  fondamontal 
connection  between  nervous  changes  and  psychical  statea, 
there  has  arisen  a  coninsion  between  the  phenomena  which 
nnderiie  Psychology  and  the  phenomena  of  Psychology  itself. 
In  reality,  all  the  facta  ascertained  by  those  who  have  made 
nerve-Btmcture  and  nerve-fiuicticn  their  studies,  are  facta 
of  a  simpler  order  than  those  rightly  termed  psychological ; 
though  they  are  facts  entering  into  the  composition  of 
psychological  facts. 

Most  will  admit  without  hesitation  that  the  first  five 
chapters  of  this  part  consifit  of  propositions  which  are  exclu- 
sively morphological  and  physiological.  In  them  the  stmo- 
ture  of  the  nervous  system,  its  functions,  the  conditiona 
to  its  action,  Ac.,  have  been  dealt  with  purely  as  physical 
phenomena — phenomena  as  purely  physical  as  the  absorption 
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of  nntrimcat  or  tLo  circulation  of  the  blood.  Wkatever 
impHcationa  may  liave  arisen  firom  the  uae  of  words  tlat 
carry  with  them  indirect  meamcga,  tho  direct  meanings  of 
all  tho  propositiona  sci  down  httvo  nowhere  implied  oon- 
Bcionsnesa  or  fouling ;  and,  ignoring  conacionsneiis  or  feeling, 
they  hare  left  out  that  which  is  tacitly  or  avowedly  contained 
in  every  propoBition  of  Psychology. 

It  will  probikbly  bo  thought,  howoTcr,  that  at  any  rate 
truths  belonging  to  Psychology  proper  ore  to  bo  fotuad 
in  tho  lost  chapter.  Dealing  as  the  last  chapter  doc«  with 
tho  counections  between  oerroas  chaogea  and  feelings,  it 
necessarily  becomes,  by  inclading  a  psychical  element,  a  part 
of  psychical  science.  To  this  tho  rejoinder  ia  that,  thongb 
it  con  BCam-ly  ho  excluded  absolutely  from  tho  body  of  tliia 
science,  yet  it  does  not  strictly  full  withiu  tliat  body,  .^tbo- 
physiology  haa  a  position  that  is  entirely  unique.  It  belongs 
neither  to  the  objective  world  nor  the  subjective  world;  but 
taking  a  term  from  each,  occnpiea  itself  with  the  correlation  , 
of  the  two.  It  may  with  ws  mncb  propriety  bo  included  I 
ia  tho  domiun  of  physical  vcionco  lui  in  the  domain  of  psy- 
ohical  Boicnoo ;  and  must  bo  left  where  it  stands,  as  tho 
link  between  them. 

F^haps  this  explanation  wHI  increase  rather  than  decreose 
the  sorpriso  produced  by  the  assertioa  that  was  to  be  justi- 
fied. To  dear  np  tho  confosion,  wo  must  examine  more 
corefnlly  tho  dij^tiuction  between  the  truths  which  ato 
strictly  psychological  and  those  which  merely  enter  into 
tho  composition  of  psychological  truths. 


§  53.  Tliroughout  the  preceding  cliapters,  including  even 
tho  last,  every  propo&ition  set  down  has  oxpreesod  eomo 
relation  of  plionomona  occurriDjT  within  the  limita  of  the 
oi^anism.  The  subject-matUir  has  been  tho  character  of 
a  structure ;  or  the  effect  which  a  disturbance  tet  up  in  one 
place  has  in  causing  motion  in  another;  or  the  connection 
between   tho  phyaiical  atato  of  tho  whole  or  a  part  of  tho 
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OTgSBiKm,  tuii  Romo  general  or  local  nerrons  procesa;  or 
tbe  Tariable  inteoaity  of  aa  nction  in  a  D?rvo-c«ntro  as 
dctonnin«d  b;  &  preceding  liico  action ;  or  tho  intordupea- 
draoo  of  intonml  phymcal  clumgea  and  int«niftl  pstjcbicdl 
changes.  That  is  to  say,  the  attention  has  everj^here  been 
directed  oiclnsivcly  to  co-oxistoiices  and  eequencce  of  which 
the  body  alone  is  tho  epbcro.  Distinct  or  tacit 

reference  haa,  indeed,  freqaently  been  made  to  some  extcnuil 
force.  Either  a  distorhing  agent  lying  beyond  the  limits  of 
tbo  or^nism  bas  been  roferrod  to  in  go&oral  terms,  or,  for 
illQstnition'i  sake,  this  or  tho  other  kind  of  distorbinf^  agoot 
has  been  named.  Bat  such  references,  mguo  or  distinct, 
hare  been  made  merely  becanfH3  it  was  needful  to  suppose 
Mmctliing  by  which  on  organic  change  was  set  np;  not 
becauae  this  gomeUiing  Imd  to  bo  incladod  in  the  proposi- 
tion set  down,  which  in  crery  case  formolated  an  internal 
relation  only.  Tho  ontAnF*lemeQt  of  phenomena  is  such,  that 
we  can  never  cat  off  absolutely  from  all  others  tho  par- 
licnlar  phenomena  we  aro  dealing  with;  bat,  because  we 
presuppose  these  other  phenomena,  it  does  not  follow  that 
the  science  to  which  they  pertain  forms  part  of  the  scionco 
with  which  we  ore  specially  occupied.  For  instance,  it  is 
impossible  to  dv«cribo,  or  think  of,  a  chemical  experiment 
that  discloses  some  chemical  relation,  without  making  dis* 
tinot  or  tacit  references  to  physical  rolationa — ^tbe  pouring 
and  mixture  of  liqaids,  the  ascent  of  bubbles  of  diEcngagod 
gas,  the  &lling  of  a  precipitate ;  but  it  is  not  thcrofiTO  held 
that  we  aro  including  physics  in  ow  chemistry.  Similarly, 
it  most  bo  admitted  that  thoQgb  the  foregoing  chapters 
have  tacitly  assumed  environing  forces,  yet  this  oaanmption 
has  lieen  simply  incidental  to  the  study  of  internal  oo« 
exiatences  and  sequences. 

Now  so  long  as  wo  state  &cts  of  which  all  the  terms  lio 
within  the  organism,  our  facta  ore  morphological  or  phy- 
siokigical  and  iu  no  degree  psychological.  Even  though 
with  which  we  are  dealing  is  that  between  » 
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nervou  cliango  and  a  fecUng,  it  is  stdll  not  &  psytdiologioil 
relaUon  so  long  us  the  feeling  is  regardod  merely  as  con- 
nected with  the  nerrous  change,  nnd  not  u  oonnectod  with 
some  cxistoncG  lying  outside  the  organism.  As  cortainlf  u 
the  man  n-ho  demonstrates  by  dissection  the  articulations  of 
iiio  bones,  and  the  man  who,  by  a  sphygmograph,  doliueatea 
the  varying  motions  of  the  hoiwt,  are  respectively  stadying 
morphology  and  physiology;  so  certainly  is  the  man  who 
rxaniinea  nerroos  Btractare  and  experiments  on  nervous 
function,  a  student  of  thcso  same  sciences,  if  he  constdtos 
the  inner  oorrclatioos  only  and  dous  not  lumaltaoeoftafy 
consider  the  answering  outer  cotrclations. 

For  that  which  distinguishes  Psychology  from  the  soionoM 
on  which  it  rests,  is,  that  each  of  its  propositions  takes  ac- 
count both  of  the  connected  internal  phenomena  and  (^  the 
ooDUOctod  oxtcnudphenomenB  to  which  thoy  refer.  Inaphj- 
fiiological  proposition  an  inner  relation  is  tho  csscutiid  aub- 
joci  of  thought ;  bat  ia  a  paychological  proposition  an  outer 
relation  is  joined  with  it  as  a  co<oasontia]  subject  of  thought. 
A.  rolation  la  tho  onviroamcnt  riso»  into  co-ordinato  im- 
portanco  with  a  relation  in  the  organism.  Tho  thing  con' 
templated  is  now  a  totally  difierent  thing.  It  is  not  the 
connection  between  the  internal  pLeuomcna,  nor  is  it  the 
connoction  between  the  oxtcrnul  phenomena;  but  it  is  tlt» 
eonneetion  between  these  two  connections.  A  psychological 
propoeitioD  is  necessarily  compounded  of  two  propositions, 
of  which  one  ccmccms  the  subject  and  the  other  ooncenia 
the  object ;  and  cannot  be  expressed  withoot  the  four  terms 
which  those  two  propositions  imply.  l"ho  distinction  may 
bo  beet  explained  by  symboLt.  Suppose  that  A  and  B  arc 
two  related  manifestations  iu  tho  environment — say,  the 
cdottr  and  taste  of  a  fruit ;  then,  so  long  aa  we  contemplate 
their  relation  by  itself,  or  as  associated  with  other  external 
phenomena,  we  are  oocnpicd  with  a  portion  of  physical 
science.  I^ow  tnpposo  that  a  and  b  ore  tlio  sensations  pro- 
duced ia  Uio  organism  by  this  peculiar  Ught  which  the  fruit 
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reflects,  nnd  hy  the  chemical  sctioa  of  its  juioo  oa  the 
palate ;  then,  so  loag  oa  wo  study  Uio  nctioii  of  Uu)  light  oB 
the  retina  and  optic  centres,  and  consider  how  the  joice  aets 
Dp  in  othiur  centres  a  norvous  change  known  aa  sweetness, 
we  ue  oocapiod  witli  facts  belonging  to  tho  Bciencea  of 
PhTnology  and  ^Estlw-phyBiology.  But  wo  pasn  into  tlio 
domoia  of  Psychology  tho  moment  wo  istioiro  how  there 
cornea  to  exist  within  tito  orgiuiutm  a  relation  between  a  and 
6  that  in  some  way  or  other  corresponds  to  the  relation 
between  A  and  B.  I^rschology  is  exclosirely  conoemod  with 
tilts  connection  between  (A  B)  and  (a  6] — ^haa  to  ioraetigato 
its  nature,  its  origin,  its  meaning,  &c. 

A  moment's  introspection  will  now  make  it  clear  to  the 
n»der,  that  ho  cannot  framo  any  psycliologtcsl  conception 
without  thus  looking  at  iuternul  co-ozist«noc«  and  so- 
qnencee  in  their  adjustments  to  extenuU  co^xiiitences 
and  Eequencca,  If  he  etndica  the  simplest  act  of  per- 
ception, as  that  of  localizing  a  touch  in  eomo  part  of  big 
akin,  the  indivpontable  terms  of  hLi  inquiry  are :— on  the 
one  hand  a  thing  (1)  and  a  position  (2),  both  of  which 
he  regards  as  objective ;  and  on  the  other  hand  a  sensation 
(3),  and  a  state  of  coosdoasnofis  constituting  his  npprehca- 
sion  of  position  (4),  both  of  which  he  regards  as  wibjectiro. 
Again,  to  cite  an  example  from  tho  opposite  vxtromo, 
if  he  takes  for  his  problem  one  of  bin  inrolved  sontiments, 
aa  that  of  justice,  he  oannot  rcproseat  to  himself  this 
eentiuent,  or  giro  any  meaning  to  ita  name,  without  calling 
to  mind  actions  and  relations  supposed  to  exist  in  the 
environment:  neither  this  nor  any  other  emotion  can  bo 
uoosod  in  consoionsness  even  vaguely,  without  positing 
something  beyond  coaacioastteaa  to  which  it  refers.  And 
when,  instead  of  studying  Psychology  subjectively,  he 
studies  it  objectively  in  tho  acts  of  other  beings,  ho 
similarly  finds  himself  incapable  of  stirring  »  step  with- 
oat  thinking  of  inner  correhitiona  in  their  reforenoea  to 
outer  correlationa 
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5  54.  It  is  contended  by  some  that  Paycliology  is  a  part 
of  Biology,  and  sliould  be  merged  in  it ;  and  those  who  hold 
Uiis  view  will  poasibly  ttoHwer  tlio  abore  argometit  by 
Baying  that  in  many  cases  tho  non-p^chologinl  port  of 
Biology  also  tnkcs  into  account  plicuomona  iu  Uia  eaviroB- 
mont,  and  ovoa  dofiaito  connections  among  these  phcno- 
monn.  llie  life  of  CYGTy  organi^im  is  a  oontinuona  adaptation 
of  its  inner  actions  to  ontcr  actions ;  and  a  complete 
interpretation  of  tho  inner  actions  involros  rooognition 
of  tho  outer  actions.  Tho  annual  production  of  loavea, 
flowOTfl,  and  secd-s  by  plants,  is  adjusted  to  the  annual 
changes  of  the  soosona ;  and  there  is  in  animaJa  an  adjnat- 
mout  between  external  changes  in  t«mperatare  and  abund- 
ancv,  and  internal  prodnction  of  ora.  Korooror,  there  are 
nany  special  rclnlions  of  etmcturo  and  function  in  planto 
and  animals,  that  hiivo  reference  to  spociid  rehitiona  of  struc- 
tore  and  function  in  eorrounding  plants  and  animals ;  io- 
Btanco  those  arrangements  of  the  sexual  orj^us  tlii^  fit 
particular  phninogams  for  being  feHiliy.cd  by  the  partJcuW 
insects  tliat  vii<it  them. 

But  true  as  is  this  conception  of  Life  (and  having  baaed 
the  Prindpleg  of  Biologt/  on  it  I  am  not  likely  to  qooetioa 
or  to  undervalue  it),  I  ncTertholcst  hold  tlie  distinction 
abore  dravn  to  be  substantially  valid.  For  throngh> 
out  Biology  proper,  the  environment  and  ita  correlated 
phenomena  ai«  either  bat  tacitly  recognized,  or,  if  overtly 
and  definitely  recognised,  are  so  but  occasionally;  -whilu 
the  organism  and  its  correlated  phenomena  pmctacally 
lOQopoliae  the  attention.      But  in  Psychology,  the  cor- 

ftted  jdienomena  of  the  environment  are  at  every  step 
avowedly  and  distinctly  recognised;  and  are  as  essential 
to  every  psychological  idea  as  are  tho  oorrrlatcd  phe- 
nomena of  tho  organism.  Let  us  observe  tho  contrast 
as  oxempliScd.  We  study  digestion.  Digestion  implies 
food,  food  implies  neighbonring  plants  or  animals.  Bat 
Um  implication  soorcoly  ooters  into  our  studjr  d*  digestion. 
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taHeaa  we  sak  tlio  quite  special  qneation — bow  the  digoatiro 
orgaQS  Wcome  fittcx]  to  tlio  matcrialn  tlicy  havoto  act  np«Df 
A^Q,  when  wc  iutc-qirut  ru^pirutiun  vro  taku  for  granted  a 
ETimnuiding  ox)-gCRAU>d  mediain.  Aod  yet  to  shon-  bow 
fitr  the  two  taaj  be  separated,  we  need  only  remember  that 
the  phenomena  of  reapiratioa  may  be  very  welt  troood  ont 
in  one  who  breathes  s  bladder  of  gas  artificiaUy  obtained 
from  peroxide  of  mangnDCSU  or  cblornto  of  potash.  Once 
more,  if,  io  following  out  the  lifc-hixtory  of  a  plant,  wo  huvo 
to  note  the  ndftptattoa  of  its  booked  seeds  to  the  woolly 
fleece  of  the  animal  which  accidentally  carries  then  off  and 
disperses  them,  this  diattact  reference  to  specially<onaeot«cl 
phenomena  in  the  environmcDt,  occnra  either  bnt  onc«  in  an 
acconnt  of  the  plant's  life,  ot  only  at  long  intcrvaU.  In  fact, 
we  may  say  that  the  great  mass  of  purely  biological  t^eno* 
mona  may  bo  displayed  fur  some  timo  by  an  organism  de- 
tachod  from  ita  medium,  a»  by  a  fiiib  oat  of  water.  Noiv 
ohaetre  bow  diScrent  it  ia  with  psychological  phenomena. 
We  cannot  e^^lain  a  single  act  of  a  fish  as  it  moves  about 
in  tl»  water,  without  taking  into  accoimt  its  relations  to 
neig^ilxniring  objcoUt  di.stingniahed  by  specially'rclatod 
■ttribatcs.  The  inatiDctire  prooecdings  oi  the  insect, 
eqnally  with  those  wliich  in  higher  croatorea  we  call  in- 
telligent, we  are  unable  oven  to  express  without  referring 
to  things  around. 

In  brief,  then,  the  propositions  of  Biology,  when  tliey 
imply  the  environment  at  all,  imply  almost  exclusively  its 
few  general  and  constant  phenomena,  which,  because  of 
their  generality  and  constancy,  may  be  left,  out  of  con- 
sidcration;  whereas  tho  propositions  of  Paycbology  refer 
to  its  multitudinous,  special,  and  over-varying  pbonomona, 
which,  bocaose  of  their  speciality  and  changeabihty,  can* 
ut  be  left  ont  of  oonsidcration. 

§  55.  llio  admission  that  Psychology  is  not  demarcated 
Biology  by  a  sharp  lino,  will  perhapa  bo  coustraed. 
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into  tho  Rdmissioii  tliAi  it  mnnot  riglitly  be  regarded  an  « 
distinct  gcicnco.  But  Uiosc  who  so  constrne  the  Bdmisskni, 
mbconcoive  tlie  natures  of  the  relntiooa  among  the  scumoes^ 
Tbey  assume  that  there  exist  obj«ctt\-oly  tho«o  clear  ocpan- 
tions  which  the  needs  of  clnssiBcatioa  Icncl  us  to  msko 
BObjeetiTely.  Whcitw)  the  fnct  ia,  that  beyoud  the  diTicicna; 
between  the  three  fandamental  orders  of  the  acienoes,  Ah> 
Btract,  Abstract-concrete,  and  Cnncrete,  there  exist  ob- 
jecHvely  no  clear  separations  at  all :  there  are  only  dif^ 
ent  gronpa  of  phenomena  broadly  contrasted  but  shndiDg 
off  one  into  another.  To  tho«e  who  accept  the  doctrine  of 
Erolation,  this  scarooly  noedii  myiog ;  for  Evolution  being 
a  oniTereal  process,  one  and  continaous  thronghont  all 
forms  of  oxistenoe,  there  can  be  no  break — ^no  chan^  from 
one  gronp  of  concrete  phenomena  to  another  withoot  a 
bridge  of  intermediate  phenomena.  It  will  bo  well  here, 
howorer,  to  show  by  illiijitnttions  that  the  »imj>ler  concrete 
aoienoM  are  separable  from  one  another  only  in  the 
way  that  Psychology  is  separable  &om  Biology. 

Astronomy  and  Geology  are  regarded  as  distinct.     JJnt 
Geology  is  nothing  more  than  a  chapter  continuing  in 
detftil  one  part  of  •  history  that  was  once  wholly  astrono- 1 
mic ;  and  even  now,  many  of  itj;  leading  facts  belong  as 
much  to  the  older  part  of  the  history  as  to  the  younger. 
Not  only  do  we  tiace  back  the  Earth  to  a  time  wh«i  ita 
astronomic   attributes  were  nncorapUcatcd  by  those   geo-j 
logic  ones  that  have  gradually  arisen  as  it  cooled ;  not  only] 
in   the  solar  heat,  causing  the  aerial,  marine,  and  fluvial 
currents  which  work  most  geologic  changes,  are  we  com- 1 
polled  to  reoognizo  an  astronomic  forco;  b«t  in  the  tidal 
ware  we  have  a  phenomenon  as  much  astronomic  as  geo- 
logic, and  as  much  geolo^c  as  astronomic.     Even  he  who 
arbitrarily  excludes   from   astronomy  everything  bnt  the  ■ 
molar  motions  throughout  the  Solar  System  (eo  ignoring  fl 
the  radiant  light  and  heat  by  which  alone  tho  Sun  and 
planets  are  known  to  m)  doc«  not  oscspe  this  difficulty) 
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for  the  motion  of  the  tidal  ware  is  a  molar  motion  gi>ii«- 
ntcd  by  forces  Bnch  as  ffGOierato  &I1  other  molar  motiona 
exfailiited  by  the  Solar  System ;  and  yot  it  is  at  ths  same 
time  a  motion  of  matter  on  ttio  I'jirlh'a  surfiicc,  not  dis> 
tiii^uisbable  irom  those  other  motions  of  mnttcr  which 
coiutitnto  gcolo^cal  changes,  many  of  which,  indeed,  nro 
ooDComitnDtK  of  it>.  The  separation  between  Bio- 

logy  and  Geology  once  seemed  impas^ablo ;  and  to  many 
seems  so  now.  Bat  eivery  day  bringit  new  reiutons  for 
btdtering  that  the  one  group  of  phenomena  has  grown  oat 
of  tho  other.  Organisms  arc  highly  •differentiated  portiona 
of  tho  matter  forming  tho  liirth's  crust  and  its  gaseous 
envelope;  and  their  differentiation  &om  the  rest  has 
nriscQ,  like  other  diJS;rcutiationB,  by  degrees.  The  cliosm 
between  the  inoi^puiic  and  the  orgonio  i.i  being  filled  np. 
On  the  one  hand,  some  four  or  five  thouicaiid  comjwunds  onco 
regarded  as  exclnsirely  organic,  have  now  been  prodnced 
artificially  from  inorganic  matter ;  and  chemists  do  net 
doubt  their  ability  so  to  produce  tho  highest  funns  o( 
orgnoic  matter.  On  tho  other  luind,  the  microscope  bos 
traced  down  orgnnisms  to  simpler  and  simpler  forms  until, 
in  the  Protogata  of  Professor  Hoecke),  there  baa  been 
reached  a  ^pe  diatinguishable  from  a  fragment  of  olboiaen 
cmly  by  its  finely-granular  character. 

Thns  the  distinction  between  Biology  and  Psychology  bus 
the  same  justification  as  the  di»linctions  between  lliu  coo- 
creta  sciences  below  tlicm.  Theoretically,  all  the  concrete 
sciences  are  adjoining  tracts  of  one  science,  which  has  for 
its  subject-matter,  tho  continuona  transfonn^tion  which  the 
Universe  nndeigoea.  Practically,  however,  they  arc  dis- 
tinguishablo  as  EucocMiTely  more  specialized  parts  of  the 
total  Bcienoo — parts  further  specialized  by  tlu'  intriiduciion 
of  additional  factors.  Tho  Astronomy  of  tho  Kular  System  is 
a  specialized  part  of  that  gencml  Astronomy  which  include! 
our  wliolo  Sidenxd  Sy»tem ;  and  becomes  specialized  by 
taking  into  account  tho  revolntions  and  votatiotta  oC  gloLactJi 
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and  sateUitee.  Geology  (or  rather  Gcogonj  let.  ns  call  i^ 
timt  we  nay  includoall  those  mincralogicol  and  tnet«orolofpcal 
changes  which  fho  word  Geology,  as  now  nitcO,  rocognizca 
but  tacitly)  is  »  specialized  part  of  this  epecial  AstroBomy ; 
and  becomes  specialized  by  joininff  with  tho  effects  of  tbo 
Eartli's  tnolar  motions,  tho  cSV^cts  of  contiunous  ducreoso  in 
its  internal  molecular  motion,  and  tlie  effects  of  tbo  moleotlar 
motion  radiated  from  tlio  Sun.  Biolo^  is  a  specialized  p«ii 
of  Gco^-ny,  dealing  with  peculiar  aggregates  of  peenliair 
chcmic^  compoonds  formed  of  tho  Earth's  saperficial  ele* 
meats — aggregates  which,  whilo  exposed  to  thcso  saiao 
general  forces  molar  and  molccwlar,  also  exert  ccrtAin 
general  actions  and  reactions  on  one  nnothor.  And  Psy- 
chology is  a  specialized  part  of  Biology,  limited  in  its  appli- 
cation to  the  higlier  divUion  of  these  pocoliar  aggregates, 
and  occnp3fiag  itself  exdnsirely  with  those  special  actions 
and  roactiona  which  they  display,  from  instant  to  instant, 
in  their  conrcn-o  with  tho  epecial  object!),  onimato  and  in- 
animate, amid  which  they  move. 

But  tJiis  introduction  of  a<lditional  factors,  which  differ- 
entiates each  more  special  science  from  the  more  general 
science  including  it,  lails  in  every  caso  to  diffbrootiate  it 
ubsotutcly;  bccuuso  tlio  introdtiction  of  the  additional 
factors  is  gradoal.  It  is  so  not  with  tbo  Concrcto  Sciences 
ftlooe,  but  eren  with  the  Abstract-concrete  Sciences,  which 
at  first  sight  seem  sharply  demarcated;  as,  for  instance, 
Phyncs  and  Chemistry.  I^ysics,  dealing  with  changes  in 
tlu)  distribntion  of  matter  and  motion  considered  apart 
from  nnlikenessca  of  quality  in  tho  mntt«r,  is  obliged  to 
include  in  its  incpiries  all  the  molecular  intcgrationB  and 
disiategrations  caosed  by  alterations  of  temperature — tho 
mi-Itings  and  evaporations  which  increase  of  heat  produces, 
as  well  ns  the  condonsations  and  crystallizations  which  follow 
docrcaso  of  hcttt.  Among  other  molecular  transformations 
resulting  from  losses  and  gains  of  molecular  motion,  ore 
those  known  as  allotropio — ti-ausformations  which,  without 
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npprcciaWy  altering  tho  ^grccii  of  iatcgmtioa,  Icavo  the 
molconlcs  so  re-arrangcd  that  they  exliibit  uew  properties  of 
tho  order  wo  cull  chi;mtcal ;  aa  is  shown  by  their  changt-d 
affinities  for  the  molecules  of  other  sttbstaooos,  and  by  their 
changed  effects  on  our  nerrcs  of  aense.  Most  wo  cla&s  snch 
nolecolar  itftiisr<»iiiatioaB  as  pfayeicid  phenomena,  because 
in  each  case  the  molecules  concerned  ore  all  of  one  kind  ? 
If  EO,  what  aro  wo  to  say  of  isomeric  transformations,  which 
all  chemists  recognize  m  of  essentially  tho  Bamo  nattire  ? 
In  these,  tnolecolcs  of  different  kinds  aro  conocmed.  And 
if,  because  they  shovr  ua  a  re<distribution  of  Iietcregencous 
molecnlea  instead  of  homogencoos  ones,  we  put  them  in  the 
category  of  chemical  phenomeoa,  we  arbitrarily  disKOciato 
two  fiind»ncntally-similar  classes  of  facta.  Perhaps  it  will 
be  replied  tliat  in  isomcriu  tmnsformations  the  molecules  are 
bomogeneoas,  relatively  to  tho  re-dislribution  they  undergo ; 
that  each  of  thetfi,  retaining'its  iudiviiluality  unchanged, 
comports  itself  towards  tho  rest  as  though  it  were  a  Bimpte 
moloculc;  that  nothing  more  takes  place  than  a  rc-grouping 
of  these  tmchanged  molecules ;  and  tlmt  tlicro  is  thus  an 
absence  of  wltat  constitntes  a  truly  chemical  clumge— nnton 
or  disunion  of  uuliko  molecnles.  The  reply  is  plausible,  but 
H  is  easily  disposed  of.  For  thcro  are  transfonnationH  of 
t3na  natnro  in  which  such  onions  and  disuniona  occur.  A 
colloid  compound  in  passing  from  one  of  its  isomeric  forma 
to  auother,  very  generally  parts  with  some  of  its  contained 
water,  or  takes  op  additional  water.  Does  this  moke  tho 
change  a  chemical  one  t  Then  we  must  relegate  to  tJio 
domain  of  Physics  that  isomerism  which  i»  not  accompanied 
by  loss  or  gain  of  water,  and  include  in  the  domain  of  Che- 
mistry that  isomerism  which  is  so  accompanied--^  very 
artificial  disunion  of  the  sciences,  to  which  I  think  neither 
Physicists  nor  Chemists  will  agree.  Nevertheless,  un- 
decided  as  is  tho  liuo  which  separates  them,  we  are  not 
prevented  from  recognizing  tho  broad  distinction  between 
Molecular  Pbyacs  and  Chemistry.    Tho  new  ^ctoi  'vt\a<iU 
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diScrantiatea  Chemistry  {rom  UoUcoUr  Phytica,  is  tlw 
hftcrognnuity  of  tbo  molccolea  with  whose  re^distribationi 
it  dcitlg.  And  th»  contrEutt  honco  reuniting  ijs  too  etrongljr 
iiii\rkod  to  be  obiitorwtod  by  triLDsitioii»I  ousc«. 

lu  Uiia  way  it  i»,  then,  thkt  tlie  conspicuous  prcsOQCO 
of  additional  factors  diSereDtiatea  Psychology  &om  Biology 
proper  J  although  in  Biology  proper  these  factors  make  aa 
occasional  sppearanco.  Tho  coatiaet  between  the  two  ia  no 
TDoro  destroyed  by  sach  commniuty  as  exists,  thaa  ia  the 
coutrast  between  night  and  day  destroyed  by  tho  oceurrCDCO 
of  a  dawn  which  belongs  as  much  to  ono  as  to  tho  other. 

$  56.  A  far  more  radical  distinction  remains  to  be  drawn. 
While,  under  itj)  olycctivo  aspect,  Psychology  ia  to  bo  classed 
as  one  of  tho  concrete  sciences  which  successively  docieaso 
in  scope  as  thoy  increase  in  Hpocinlity;  onder  it«  subjectivo 
aspect,  Psychology  is  a  totul)^  unique  stcivnoo,  iudepcadeiit 
of,  and  antithetically  opposed  to,  all  other  sciences  whaterer. 
Tho  thoughts  and  feelings  which  constitata  a  consciousness, 
and  are  absolutely  inaccessible  to  any  but  the  possessor  of 
thai  conscionEiioss,  form  an  existence  that  has  no  plaoo 
amoiig  tho  existences  with  which  the  rest  of  iho  scieoc^ft 
deal.  Tbongh  accumulated  observations  and  exporimenta 
haveledaabyavery  indirect  series  of  inferences  (§41)  to  the 
belief  that  mind  and  nervous  octicm  are  the  subjective  and 
objective  faces  of  the  same  thing,  wo  rvmain  utterly  incapablo 
of  seeing,  and  even  of  imagining,  how  tho  two  are  related. 
Mind  still  continoea  to  us  a  something  without  any  kinship 
to  other  things;  and  from  the  science  which  discovers  by  in- 
troepectioD  the  laws  of  this  something,  there  is  no  passago 
by  transitional  steps  to  the  sdeaces  which  discover  the  biws 
of  these  other  things. 

Following  M.  Comto,  there  aro  a  few  who  assert  that  a 
sabjectire  l^chology  is  impossible ;  and  to  such  the  above 
paragraph  will,  I  suppose,  be  meaningless.  Bat  whoever 
veoognixes  a  subjective  Psychology,  and  admits,  as  ho  must. 
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at  witbont  it  there  caa  he  no  objuctivo  Pejdtology,  tbcre- 
npoQ  finds  liuneelf  obliged  to  assign  «  quite  epocial  rank, 
not  to  tbu  first  only,  but,  \>j  implicatioii,  to  tho  second.  To 
tiiOM  wbo  see  tlwt  tho  oasontia)  coaccptiona  on  which  Pg)'> 
cho]<^  m  geneml  proceeds,  aro  fumishod  by  subjvctivu 
Piaychology — to  thate  who  »eo  that  such  words  as  feelingH, 
ideas,  memories,  ToUtiooa,  have  acquired  their  sovoral  moan- 
inga  through  solf-analjais,  and  that  the  distinctions  wo 
make  between  Kunsations  and  emotions,  or  between  anto- 
nmtio  acts  and  Tohtntary  acts,  can  bo  established  only  by 
comparisons  among,  and  claasiiicntionii  of,  our  mental  states; 
it  viU  be  tnanifest  that  objective  Paycholugy  can  havo  no 
existence  as  such,  without  borrowing  its  data  from  sub- 
jective r^cbology.  And  thus  perceiving  that,  until  it 
acknowledges  its  indobtcduoss  to  snbjectivo  Psychology, 
okjvctiw  Psychology  cannot  legitimately  use  any  torms  that 
imply  coDscionaoess,  but  must  limit  itself  to  tiervous  co- 
ordtuatious  considered  as  physical  only;  they  will  see  that 
even  objective  Psychology  contains  an  clement  wliich  difibr- 
entiates  it  from  tho  leet  of  tbo  Kpecial  concrete  sciences 
moro  than  any  of  these  are  diiFerentiated  from  one  another. 

Tbo  claims  of  Psychology  to  rank  as  a  distinct  science, 
are  Ihns  not  smaller  but  greater  than  those  of  any  other 
scioDoe.  If  its  phenomena  aro  contempltttcd  objoctively, 
merely  as  ncrro-mascular  adjustments  by  which  tho  higher 
organismii  from  moment  to  moment  adapt  their  actions  to 
environiDg  coexistences  and  sequences,  its  degree  of 
speciality,  even  then,  enUtles  ib  to  a  separate  place.  Tho 
moment  the  element  of  feeling,  or  consciousness,  is  used 
to  interpret  nervo>musi.-uIur  iidjuslmcnts  as  thus  exhibited 
in  the  living  beings  around,  objective  Psychology  acquires 
an  additional,  nod  (juito  exceptional,  distinction.  And  it  is 
further  disliuguiiihed  in  being  liuhed  by  this  common 
element  of  conscioasttess,  to  tho  totally -independent  science 
of  subjective  Psychology — the  two  forming  together  » 
double  science  which,  as  a  whole,  is  quite  «ui  generU. 
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f  57.  So  understAndiog  its  scope,  vre  are  nov  pK-pared  \o 
eater  on  the  study  of  Psychology  proper.  Tho  foregoing 
diacnaaioa  Bcrvcs  iiot  unStly  tx>  iaLrodnco  tho  several  divi- 
bions  into  which  the  catire  sobjeot  Calls. 

I'lTut  como  tho  In^uctiona  of  Psychology;  under  whiirJi 
title  wo  will  deal  with  the  leading  empirical  gonemlijai. 
tiona — ^presenting  them,  however,  under  an  aspect  some- 
what  diflfi'rent  from  the  usual  one.  And  tho  truths  in. 
dnctively  reached  will,  when  possible,  be  elucidated  deduc- 
tively, by  iiffiliating  Uietn  on  the  truths  of  Nearo-phywology 
and  ^3sUjo-physiology  set  down  in  the  foregoing  chiiplffM. 

Wo  will  next  paaa  to  Objective  Psychology;  of  which  three 
divisions  may  convt'niently  bo  made.  In  the  first,  or 
QcncnU  Synthesis,  wo  will  trocu  throughout  tho  animal 
kingdom,  the  progress  in  these  perpetual  adjuslmcats  of 
special  inner  actions  to  H[>ocial  outer  tactions,  which  accom- 
panies increasing  evolution  of  the  nervous  system— omitting, 
80  far  as  may  be,  tbo  element  of  consoionsoesa.  In  ibe 
second,  or  Special  Synthesis,  we  will  consider  this  same 
pregTcsa  more  closely,  with  tho  view  of  delineating  and 
I'ormiilattng  it  in  terms  that  imply  conacionsncsa.  And  in 
tho  third,  or  Phy»ic(d  Syntlwysis,  an  endeavour  will  he  made 
to  show  how,  by  an  ultimate  principle  of  nervous  action, 
tliis  progress  is  cxphcable  as  part  of  Evolution  in  gcnemh 

Tnmiiig  llien  to  Sobjcctive  Psychology,  the  natures  of 
particular  modes  of  consciousness,  as  ascertained  hy  in- 
troapection,  will  first  ho  treated  under  tho  head  of  Special 
AnalTHis.  And  then,  tinder  the  head  of  General  Analysis, 
wo  will  enter  npon  tho  ultimato  question  of  tho  relittiuti 
between  Thought  and  Things. 

Two  TL-maining  divisions  will  bo  devoted,  tho  one  to  a 
eomparuott  between  the  results  reached  in  the  preceding 
divisionsi,  with  a  view  of  showing  their  congmity,  and  the 
other  to  a  aeries  of  corollaries  ootiittitiiting  that  epet^ial  part 
of  Human  P^chology  on  which  Sociology  must  bo  basod. 


PART   II. 

THE  INDTTCTIONS  OF   PSTCnOLOGT. 


CHAPTER  L 
THE  8DBBTAKCS  07  UIKD. 

^  58.  To  write  &  chapter  for  the  purpose  of  Bhowing  that 
nothing  is  known,  or  can  be  known,  of  the  enbject  which  the 
title  of  the  chapter  indicates,  will  he  thooght  strange,  It  is, 
bowerer,  in  this  case  needful — needfiil  because,  in  the  Bb> 
Mnce  of  explanation,  macH  that  has  gone  before,  and  nrnch 
that  will  oome  hereafter,  may  be  misinterpreted ;  and  needful 
aliio  because  we  hare  to  distingoish  between  that  absolato 
ignoranoe  and  that  partial  knowledge  which  may  be  assorted 
according  as  we  give  one  or  other  mcaniog  to  the  terms 
naed. 

For  if  by  the  phrase  "  snbstance  of  Mind,"  is  to  bo  nnder- 
atood  Uiod  as  qualitatively  differentiated  in  each  portion  that 
is  separable  by  introspection  bat  seems  Homogeneous  and  va- 
decomposable ;  then  we  do  know  something  about  the  sub- 
stance of  Mind,  and  may  erentoally  know  more.  Assuming 
an  underlying  something,  it  is  possible  in  some  cases  to  see, 
and  in  the  rest  to  conceive,  how  these  multitudinous  modifi- 
cations of  it  arise.  But  if  the  phrase  is  taken  to  mean  the 
underlying  something  of  which  these  distinguishable  portions 
are  formed,  or  of  which  they  are  modifications ;  then  we 
know  nothing  about  it,  and  never  can  know  anything  about 
it.  It  is  not  enough  te  say  that  such  knowledge  is  beyond 
the  grasp  of  human  intelligence  as  it  now  exists ;  for  no 
amount  of  that  which  we  call  intelligence,  however  tran- 
eceadea^  can  grasp  sack  knowledge. 
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These  two  propusittoiis  will  need  a  good  dvvX  of  clue 
tton.  It  will  bv  most  convenient  to  deal  first  witli  tlio  1 
c>rtbem. 


§  59.  To  meet  all  imagiiiable  possibilities,  let  as  set  out 
with  Uie  doctrine  of  Ilame,  tliat  impressions  and  ideas  nxe 
tlio  only  things  known  to  exist,  BOd  that  Mind  is  merely  a 
iiauio  for  tUo  sum  of  them.  In  this  OOM,  the  cxpKSsioa  "  sab- 
stanoo  of  Kind "  can  have  no  mmaoag,  trnlcss  as  applied 
to  each  or  any  impression  or  idea  individually.  Wheiico  it 
fullovrs  Uuil  there  are  as  maay  different  substances  of  Mind 
us  there  are  different  impressions  and  ideas ;  and  this 
amounts  to  the  conclusion  that  there  in  no  sabstoaoo  of  Hind 
in  the  sense  implied ;  or,  at  any  rate,  that  wo  have  no  cvidcoeo 
of  its  exLiteiicc.  A  fortiori,  the  substance  of  Mind  cannot 
be  known. 

Contrariwise,  let  na  yield  to  the  necessity  of  regardinjf 
impressions  and  ideas  as  forms  or  modra  of  n  continually' 
exi.sting  something.  Fwling  in  every  clfort  to  break  tha 
series  of  impressions  and  ideas  in  two,  we  are  prercntcd 
from  thinking  of  them  as  separato  existoncos.  While  each 
parliculiir  iinprossion  or  idea  can  be  absent)  that  which 
holds  impressions  and  idea.<t  logetlier  is  never  absent; 
and  its  nnoeasing  prvscncu  necessitates,  or  indeed  con- 
stitiitoa,  the  notion  of  continuons  existence  or  reality, 
£xist«nce  means  nothing  more  than  persisUmoo ;  and 
hcnco  ia  Mind  that  which  persists  in  spiUi  of  all 
changes,  and  maintains  the  nnity  of  the  aggregate  in 
de&tnce  of  all  attemplj!  to  divido  it,  is  Uiat  of  which 
cxistonce  in  tho  full  sense  of  the  word  must  bo  prMliimtcd-^ 
thnt  which  wc  must  postulate  as  tho  sabstanco  of  Mind  in 
contradistinction  to  tlio  varying  forma  it  assumes.  But  if 
BO,  the  impoBsibili^  of  knowing  the  sabstanco  of  Mind  is 
manifest.  By  the  definition,  it  is  that  which  unde-r> 
goes  tlio  RiodiGcation  producing  a  state  of  Mind.  Con- 
B&qacntly,  if  every  stato  of  Miud  is  boimo  raodiitcation  of 
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tia  BDbstoncG  of  Mind,  there  can  be  no  state  of  mind  in 
which  tlie  anmeilified  substance  of  Mind  is  present. 

Eaowing  implit's  somcthin;;  add  upon  and  sometliiii^ 
acting  apoa  it.  To  see  that  this  ia  andeniublo  wc  haru  but 
to  gbaco  at  the  three  intelligible  propositions  wliich  can 
alone  be  framod  rcspoctiDg  the  ultimata  chartctcr  of  cogni* 
tion.  Suppose  the  thing  prcftcnted  in  consciousness  persists 
nof^umgedj  then,  tta  in  tlte  absence  of  change  tlinro  is  no 
con9ctoaaiK«s,  there  can  bo  no  knowledge.  Suppoeo  Uioro  fol- 
lows 60nM.-thiiig  which  hns  no  determinate  relation  whatOTi^r 
to  its  onteoctlont ;  tbcn,  the  change  being  wholly  indetermi- 
nate, there  is  no  knowledge,  since  knowledge  ia  tbo  esta- 
blishment in  thought  of  dutemunate  relations.  Suppose 
lastly,  tliat  the  suococding  sometbiitg  luu  a  determinate 
relation  to  that  which  precedes  it ;  tlieu  tlio  implication  ia 
that  tbe  two  are  linked  (if  they  are  not,  any  other  thing  may 
eqnally  well  follow] ;  and  to  think  of  a  special  thing  (exist- 
ing) 05  linked  with  a  special  thing  (nbout  to  exist]  is  to 
think  of  the  second  as  luring  a  speciality  resulting  from  tho 
co>operfttion  of  the  first  and  EomoUiiug  else.  So  tliat  be  the 
thing  contemplated  in  tlio  o^  of  cognition  a  symbolised 
octirity  existing  beyond  the  Mind,  or  be  it  a  past  state  of 
Mind  itself,  that  which  conUimplatea  it  n  distinct  from  it. 
HooGO  were  it  possible  for  (ho  substanoo  of  Mind  to  bo  pre- 
sent in  any  state  of  Mind,  there  would  still  have  to  bo 
answered  the  question — What  is  it  which  then  contemplates 
it  and  knows  it?  That  which  in  tho  nut  of  knowing  is  nSV-ctt-d 
by  tho  thing  known,  most  itself  be  tho  substance  of  Mind, 
liio  snbstuttoo  of  Mind  escapes  into  some  new  form  in  rocog- 
nixing  some  form  onder  which  it  has  just  existed.  Hunoo 
could  the  unmodified  substanco  of  Mind  bo  prcscinted  in 
consciousnoss,  it  would  still  be  nuknowublc;  since,  until 
there  hod  arisen  something  difTorent  from  it,  tbe  flfmciit«  of 
a  cognition  would  not  exi^t;  and  as  this  eomotlung  difffnaut 
would  necessarily  bo  some  state  of  Mind,  we  should  have  the 
substance  of  Mind  known  in  a  state  of  Mind,  which  is  a  cou- 
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tradiction.  In  brief,  a  tbing  cuonotat  the  same  mstanilw 
both  subject  uDd  object  of  tliought;  and  yet  tbu  sabiitaaoo 
of  Atind  mttst  be  this  beforo  it  caa  bo  knowD. 

Again,  to  know  unythiug  is  to  diatingniBh  it  as  snch 
or  such — to  c1m3  it  as  of  this  or  that  order.  An  object 
is  said  to  be  but  little  known,  when  it  is  nUen  to  oh- 
jects  of  which  wo  haro  had  experience ;  and  it  ia  sud 
to  bo  well  known,  when  there  is  great  conunonity  of  attri- 
butes between  it  and  objects  of  which  wo  have  Itad  expe- 
rience. Hence,  by  iniplicu-tion,  an  object  is  completely  known 
when  this  recognized  community  is  complete ;  and  completely 
anknown  when  there  is  no  recogniwd  community  at  all. 
Manifestly,  then,  the  emallost  cunceiniblo  degree  of  know* 
ledge  implies  at  least  two  things  between  which  some  com- 
munity is  recognized.  Bat  jf  so,  how  can  we  know  tho  sub- 
Btance  of  Mind  J  To  know  tho  sabetanco  of  Mind  is  to  bo 
conscious  of  some  cominonity  between  it  and  some  otlicr 
substance.  If,  with  the  Idealist,  we  say  that  there  exists  no 
other  substance ;  thcu,  nocoEsarily,  as  there  is  nothing  with 
which  the  subt^t.ince  of  Mind  can  ho  oven  compared,  much  less 
assimilated,  it  remain^  unknown.  While,  if  wo  bold  with 
the  Idealist  that  Ueiag  ia  fundamentally  divisible  into  that 
which  is  presviil  tu  usiut  Mind,  and  that  which,  lying  ontsiilo 
of  it,  ia  not  Mind ;  then,  as  the  proposition  itself  assert*  a 
(lilTen^iioe  and  not  a  Ukonoss,  it  Is  equally  clear  that  Mind 
remains  unclas»ablo  and  therefore  nDknonablc. 

$  60.  fVom  this  absolute  ignorance  of  the  i^ubatanoe  of 
Miud,  considered  ns  tho  somcthiag  of  which  all  particular 
states  (if  Mind  are  modifications,  let  as  bow  turn  to  that  parlJal 
knowledge  of  thc<se  particular  slates,  as  qualitnitrely  cba- 
raoterizod,  which  lies  within  our  possible  grasp.  Although 
the  indi\-idaa]  sensations  and  emotions,  real  or  ideal,  of 
uhieh  consciousness  is  bniU  up,  »p)x>ar  to  bo  eevcrolly 
Miiiple,  bomogeueouD,  ununalyiutblo,  or  of  imicrutable  natnrcs, 
yet  they  are  not  so.     There  is  at  least  quo  kind  of  feeling 
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wliich,  aa  ordinarily  c-xpcrionccd,  aocms  e1emcntar7,  that 
is  demoDstnibly  not  clomcDtary.  And  after  resolTisg  it 
into  its  proximato  oomponenta,  we  can  scarcely  Itclp  bus- 
pccting  tbab  other  iippBrenUy>«lvmentary  feelings  are  aLso 
oomponnd,  and  may  hare  proximato  componeaU  Uko  tl>ose 
which  we  can  in  thia  one  instance  identify. 

Musical  aoond  is  the  nazns  -we  giro  to  this  eccmingly- 
Eunplu  feeling  wliicli  is  cl«arly  rfsolrable  into  simpler  feel- 
ings. Well  known  experiineuta  prove  thi»t  when  equal 
blows  or  taps  are  made  one  aitor  another  at  a  rate  not 
exceeding  some  sixteen  per  second,  the  eSect  of  each  is 
pcrc^irod  ua  a  Bi-puruto  noise  j  hub  when  tho  rapidity  with 
which  the  blows  follow  one  another  exceeds  this,  the  noises 
are  no  Iimger  identified  in  separate  states  of  conscionsness, 
and  thcro  aiicos  in  plaoe  of  thorn  a  continuons  state  of 
eonscioosness,  called  a  tone.  Oa  further  increasing  tho 
rapidity  of  the  blows,  the  tone  undergoes  the  change  of 
quality  distingnished  as  a  rise  in  pitch;  and  it  continues 
to  rise  in  pitch  as  the  blows  coutinno  to  increase  in  rapidity^ 
until  it  rcaohea  su  acotencss  beyond  whicli  it  is  no  longer 
appreciable  as  a  bone.  So  that  ont  of  nnits  of  feeling  of  the 
Bsme  kind,  many  feelings  distingaisfaahlo  from  ooo  another 
in  (piality  rosult,  according  as  tho  unit^  are  more  or  less  in- 
tegrated. This  is  not  all.  The  inqutrian  of  l^fciutor 
Hehnholta  have  shown  that  when,  along  with  one  series  of 
Ibuso  mpidly -recurring  noises,  thcro  is  gi-noratcd  another 
Kncs  in  which  the  noises  are  more  rapid  though  nob 
so  load,  the  effect  is  a  change  iu  that  quality  of  the 
fame  known  as  its  timbre.  As  rarions  mnsical  iuxtmmonta 
show  OS,  tonos  which  ani  alike  in  pitch  and  strength  oro 
distingniflhablo  by  their  harshnoss  or  sweetness,  their  ting- 
ing or  their  Iii{nid  characters ;  and  all  their  spocifio  pucu- 
liarities  are  proved  to  ariso  from  the  oombination  of  oae, 
two,  throe,  or  more,  supplementiuy  series  of  rcourrent  noises 
with  tlto  chief  series  of  recorrent  noises.    So  that  while  the 
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arc  due  to  dificroncos  of  integration  among  the  rccnmnt 
noises  of  ono  scries,  tlio  unlikcncsscs  of  fcoUng  known  as 
dtfiisrOQCCS  of  timbre,  are  duo  to  Uio  ttimullAnoons  intogmtioB 
wiUi  tiiis  serica  of  other  seriea  htmng  otlier  degroM  of  inte- 
gmtion.  And  tiiiis  an  enormotu  nnmbor  of  qunlitatively- 
coutrastcd  kinds  of  coMciooinifss  that  socm  ecreraUy  clo- 
mcutaiy,  proTO  to  be  oomposod  of  one  atmpio  kind  of  con- 
ecioosQces,  combined  and  re-comhined  witli  itself  in  mnlti* 
tndinoas  ways. 

Can  we  stop  short  here  ?  If  tho  di£Fcrcnt  eenmtio&a 
fcn<nrn  as  sounds  are  built  out  of  a  oomroon  onit,  is  it  nob 
to  be  ratjonally  inferred  that  bo  likewise  are  tbo  difierent 
Bensations  known  as  tastes,  and  the  difierent  scnsattona 
known  as  odours,  and  the  diifcrcnt  sensations  knowa^^H 
colours  f  Nay,  shall  wc  not  regard  it  as  probable  tliat  tloHl 
is  a  unit  oommoa  to  all  these  atrongly^coDtrastcd  classes  of 
sonsations  ?  If  the  nnlikcnosscs  among  the  sensations  of 
each  class  may  be  due  to  nalikoncsscs  among  the  modes  of 
aggregation  of  a  unit  of  consciousness  conunon  to  thorn 
all;  so,  too,  may  the  mncb  givator  anlikenossca  between  tbe 
sensations  of  cnch  class  and  those  of  other  classes.  There 
may  be  a  single  primordial  clommit  of  consciousness,  and 
the  oonntlcsa  kinds  of  consciouHtirsit  niAy  bo  produced  by 
Uie  oompounding  of  this  element  with  itself  and  tlio  re- 
couponnding  of  its  compounds  with  one  another  in  highor 
and  higher  degrees:  so  producing  increased  multiplicity, 
■niiaty,  and  complexity. 

Have  wo  any  clue  to  tliis  primordial  element  t  I  think 
wo  hare.  ITiat  simple  mental  impression  which  prove* 
to  be  the  unit  of  composition  of  the  sensation  of  musical 
tone,  is  allied  to  certain  other  simple  mental  impressions 
diffprcndy  originated.  Tlie  snbjoctiiro  efiV-ct  produced  by 
e  crack  or  noise  that  hna  no  appreciable  duration,  is  little 
vLio  than  a  ncrrons  shock.  Though  we  distinguish  sach  a 
nerroos  shock  aa  belonging  to  what  we  call  (tounils,  yet  it 
docs  not  differ  very  much  from  norvoos  shocks  of  other 
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IdaSM,  An  electric  discharge  sent  tbTmigh  the  bodv, 
euiaes  ft  fbelmg  akin  to  timt  whicli  ft  sadden  kmd  r<?port 
HMBeg.  A  strong  noexjifictcd  impresaioD  mnde  throogh  tho 
eyva,  sa  hy  a  flaah  of  lightning,  diniilarly  gives  rise  to  a 
start  or  shock ;  nnd  though  the  feeling  so  named  scema, 
like  tlto  cleetrio  shock,  to  have  tho  body  at  Wgo  for  its 
seal,  and  may  tliereforo  bo  r^fiinlcd  as  the  correlative 
rather  of  the  efferent  than  of  tho  afferent  diatorbftnce,  yet 
on  remembering  the  mental  change  that  results  from  the 
instaataaeotiB  transit  of  nn  object  across  the  field  of  vision, 
I  think  it  may  bo  perceived  that  tho  feeling  acoompanjieg 
the  efferent  diatnrbance  is  itself  reduced  very  ncariy  to  tho 
same  form.  The  state  of  consciousness  so  generated  is, 
in  facfc,  comparable  in  qnality  to  the  initial  state  of  ootL* 
Bcionsnosa  caused  by  a  blow  (distingai&hing  it  from  the  pain 
or  other  feeling  that  commenoca  tho  instant  after) ;  which 
state  of  coasciou.<tnoRS  ciuised  by  a  blow,  may  bo  token  as 
the  primitive  and  tj-pical  f'^ria  of  tho  nervous  shock.  Uto 
iact  that  sodden  brief  disturbances  thus  set  up  by  different 
atimoli  through  different  sets  of  nerves,  causo  feelings 
scarcely  distinguishable  in  quality,  will  not  appear  stnngo 
when  wo  recollect  that  dlstinguishablencss  of  feeling  implies 
appreoiablo  duration ;  and  that  when  the  duration  is  greatly 
abridged,  oot3iing  more  is  known  tlian  that  some  mental 
change  has  occurred  and  ceased.  To  have  a  sensation  of 
redness,  to  know  a  tone  as  acute  or  grave,  to  be  consciotis 
of  a  taato  as  sweet,  implies  in  each  case  a  considerable  con- 
tinni^  of  state.  If  the  stnto  docs  not  Inst  long  enoagh  to 
admit  of  its  being  conteinplatod,  it  cannot  bo  classed  as  of 
this  or  that  kind ;  and  becomes  a  momentary  modification 
very  similar  to  momentaiy  modifications  otherwise  caused. 

It  is  possible,  then — may  wo  not  even  say  probable — that 
something  of  tlio  some  order  as  tbat  which  we  call  a  ncrvoos 
shock  is  Uio  ultimate  nnit  of  conscioosncss ;  and  that  all  tho 
nuUkenesses  among  our  feelings  result  from  nnliko  modes 
vf  integration  of  tbta  nltjmato  unit.    I  &ay  of  tii«  «t.m<& 
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order,  because  tlien?  arc  distx-miklft  difTcrtMiCM  inidqg 
narrona  shocks  Uutt  nrc  dilTorcnlly  cnuscd ;  and  tliB  prim!- 
tiro  Dcrvous  shock  probably  differs  somewhat  from  each  oT 
thum.  Aud  I  Rfty  of  the  name  order  for  the  farther  reasoo, 
tbnt  wliilo  we  may  ascribe  to  thorn  a  general  likeness  la 
nature  we  must  eappose  a  groat  tmlikcnv&s  in  degree. 
The  nervous  shocks  recognized  as  toch,  are  violent — ^most 
bo  violent  bcforo  they  cua  be  pcroeived  amid  the  pro- 
cession  of  multitudiuous  vivid  feelings  suddenly  intcrmpted 
by  them.  But  the  ropidly-reoorriug  nervous  shocks  of 
which  iJio  diiferent  forms  of  feeling  consist,  wo  most  assume 
to  be  of  comparatively  moderate,  or  even  of  v«ry  slight, 
intonaitj.  Were  our  various  sonsatioos  and  emotions  com- 
posed of  rapidly-recurring  shocks  ns  strong  as  those  ordi. 
norily  called  shocks,  they  would  be  unbearable :  indeed  life 
would  oease  at  once.  Wo  must  think  of  them  rather  as 
successive  faint  pulses  of  subjective  chaage,  each  having 
llio  same  quality  as  the  strong  pulso  of  sobjectivu  chungo 
distinguished  as  a  nervous  sliock. 

The  reader  will  at  onco  see,  if  ho  has  not  already  seen, 
the  oonipk-to  congruity  between  this  view  and  the  known 
cltaracter  of  nerve<action.  As  pointed  out  in  §  33,  experi- 
ments show  that  the  so-called  nLtrve-current  is  intcrmiltont 
— conaistB  o{  waves  which  follow  one  auotlicr  from  the  place 
where  the  disturbance  arises  to  the  place  where  its  eScct  is 
felt.  The  external  stimulos  in  no  case  nets  oontiiiDOaBly  oa 
the  sentient  centre,  but  sends  to  it  a  series  of  pulses  of 
molecular  motion.  Henoo,  in  ooncludiog  that  the  subjective 
effect  or  feeling,  is  composed  of  rapidly-recurring  mental 
shocks,  we  simply  conclude  that  it  corret-ponda  with  the 
objective  caosc — the  ropidly-rucurring  shucks  of  molecular 
change.  Our  typical  case  of  music^  sound  well  exlubits 
the  ugroemont.  We  have  a  single  aiirial  wave,  a  single 
xnovemeut  of  the  drum  of  the  cor,  a  single  impact  oa  ^e 
expansion  of  the  auditory  nerve,  a  single  wave  propagated 
to  the  auditory  centn:,  and  a  single  shock  of  feeling  knowD 
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M  B  cnck  or  a  report ;  and  then,  when  there  is  oxfemally 
gcttcrelod  a  eacoessioa  of  such  aerial  wares,  each  working 
its  indJTidaal  physical  eOect  on  thu  auditory  structures,  ^d 
ita  indiviiloal  psjrcliic&l  effect  as  a  kind  of  aliock,  wo  see 
that  if  the  recurrent  phj-sicsil  effects  exceed  a  certain  speed, 
the  recurrent  peiyoliictkl  oGTucts  ore  consolidaU'd  into  a  setistu 
tJOD  of  tone.  So  that  hero  tho  nerve  pulses  and  the  palscs 
of  feeling  clearly  answer  to  one  another ;  and  it  con  acorecly 
be  doubu^I  Llutt  tbey  do  so  throuffhont.* 

We  must  not  omit  a  farther  indirect  evidence  equally 
nnlookcd  for  and  Btrikiog.  A  conceivable  solution  ia  af- 
forded by  this  hypotheeia  of  two  problems  which,  in  its 
absence,  teem  ontirely  insolnblo.     How  is  it  poaaible  for 


'  Tlwiigh  in  Ibo  ontM  of  tho  other  awMtloii^  tt  is  «ia*lly  mrtaait  that 
Um  lUstnibaania  picpngBiod  Ihrough  the  aSannt  tad  ouktripeUl  tmrM  w* 
istsnoUteiil,  yet  wo  cMuot  tn  th«  Mun*  waj  tno*  th»  fMWiia  of  tha  nu- 
wwItb  wftvet.  A  tolanhly  ^OO'I  cliio  U>  tbvir  amU  «1  gUMtb,  <■,  ho«-«vcT, 
fmudwd  b;  tbo  Action  ot  lijclit  oii  tlin  rulinii.  P«Milily  It  will  bo  Mttid- 
pAtod  that  I  im  riiout  to  uial^  thu  rnpiilly-rKUiring  pnlMa  «f  tho  tUierMl 
tDcdioiD,  H  Um  (ftOMM  ol  i)ula«8  TMOrriiij;  m  itti  t<{<uJ  npidlty  in  tho  optto 
nwM ;  but  I  uattr  trma  intondliig  to  da  tliia.  Xvilhur  Iha  vuloclLto*  ct 
the  uervt-wtxta,  not  tlio  intcrvabi  betwoen  the  iMrvo-nwos,  would  yiolil 
tha  lout  oovoUniuico  t>>  mch  on  intcrprcUtion ;  even  vere  it  naounlnblo 
with  tba  (nociplca  of  pliyilc*.  Undulatiiia;  molecoloi  at  etiier  wting  on 
tho  immtaHraUj-hMrlar  uadaktiDK  moUcDlo*  of  nuittcr,  ono  work  ap- 
praofftM*  cb«qga  la  them  noty  by  kocumulation  of  tnumto  cffectK,  If 
oRtaln  cUieria]  tmdulatioDi  coitmp»ii<1  in  rata  with  the  nodiiUtiniM  of  >Dine 
molMnlo  ef  iiiatt«r  tuuttd  with  othen  into  x  nonjionnd ;  then  tliia  molocula 
ta»y,  by  *  Umg  taoeewoD  of  ttheriaJ  im]>»i?t«,  h*vo  iU  occillatinia  to  in- 
III  mil  111  m  their  cwoep  u  to  oaax)  <lutacliiii(nit  u(  it,  ud  <i>nivf|iient  do- 
«OQ>p^rition  of  tlw  coiDpouad  muleculu  iFr'aidpUs  i^  Biolo'jy,  i  13).  Ilut 
for  the  tOecta  «f  eihcrisl  impacts  to  }>#  tLu>  iK^uiiainUtci),  time  ia  required  i 
snii  kpisMttUe  time  i$  eipcrimcntally  tbowii  lo  bo  bJcm  by  the  decotu- 
ponitioiu  which  light  effrata.  Heai,'<^  Uuiii,  a  ray  ol  lijht  fiUing  on  ons  of 
the  Bosiitivo  elomente  of  the  rt<lina,  may  bu  tuppoMuI  to  decmapoo  now  ono 
onatAblo  tnoIccnlD  nod  iwnriuiotheT,  n(  iatonilii  very  long  m  compared  with 
thoao  ot  tho  etbcriat  nsdoktiona,  though  very  nhort  an  utimatol  by  our 
meuaree  :  uul  Uwdeonnpaiition  ot  Mteli  molecnU  may  bo  nippored  to  Mid 
along  a  raano.-ted  nerrelibre,  tliewaieof  nolKnlar  ctiango  which,  sodar 
it*  ■nbjtotiTs  aiptct  u  a  ttorvous  thcolE,  Ivounc*  the  unit  of  compMitton  it 
tho  Miualicin  tailed  light; 
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focUiiga  90  dilTcront  in  qaality  as  those  of  hcftt,  of  tASto,  of 
colour,  of  loQO,  Sk.,  to  ariso  iii  uctvoqb  coatres  clos»lj  allied 
to  ono  aooUier  in  contpoaition  and  Etructuro  f  And  hott,  in 
tho  courao  of  cvolutioQ,  can  tliero  have  been  gradually 
dilTurDntiiitcil  tlictse  widoly-uiililce  orders,  and  genors,  and 
8pecie3,  of  feeliogs  f  Possible  aiuwors  aro  nt  onco  supplied 
if  WD  nssomo  that  dircrsu  focling«  nro  prodaoed^  by  divenio 
modes,  and  degrees,  nud  complexities,  of  integration  of  the 
alleged  altimat«  unit  of  coDSciousness.  If  osdi  mro  of 
motocukr  motion  bronghl  by  a  iicrvc-fibro  to  n  nerrc- 
centro,  fa&s  for  its  correlative  a  sliock  or  pulse  of  feeling; 
then  wo  can  comprehend  liow  distinguishable  differencos 
of  fuclinj^  may  ariso  &om  diS(.Tuucc«  iu  the  rates  of  recs^ 
rencu  of  the  waves,  and  wu  ciin  frsune  a  general  idco  of  the 
way  in  which,  by  the  arrival  through  other  fibres,  of  waves 
recurring  at  other  rates,  compound  wavea  of  molecolar 
motion  may  bu  formed,  and  givv  riso  to  nnits  of  oompoond 
foelings:  which  process  of  compounding  of  waves  and  pro* 
doction  of  corrcflpondingly-compounded  feelings,  wo  may 
iougino  to  bo  carried  on  without  limit,  and  to  prodoco  any 
amount  of  hotcrogoneity  of  fuclinga.  After  recognising  this 
possibility,  the  visible  Ukenessea  of  nervous  centres  that  aro 
iba  scats  of  difforcut  fvolings,  ocoso  to  bo  mysterious ;  since 
the  structures  of  these  nervous  centres  need  differ  only  an 
much  an  is  rcquLiita  to  produce  different  combinations 
of  the  waves  of  molocolar  motion.  Similarly,  thcro  dis- 
appears the  difficulty  of  understanding  how  tho  mnltita- 
dinooa  diverse  forms  of  feeling  have  been  evolved  from  a 
primitivo  simplo  Eensibility;  since  complicationa  of  the 
molecular  motions,  and  concomitant  fcoUngs,  must  have 
gtme  anparipassa  with  oorvelative  complioatious  of  minute 
Btntctarca,  orgooiaod  libtlo  by  littlo. 

§  61.  The  natnro  of  Hind  as  thus  conceived,  will  bo 
elucidated  by  compKring  it  with  the  nature  of  Uattcr; 
nikd  the  tact  that  a  porallolts^i  cxiatt  between  that  which 
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cbniuta  hare  establialied  respecting  Mftttcr  And  tliat  which 
wo  hero  sitpposa  respectiag  Mindj  will  help  to  justify  tho 
oonoeptioa. 

Multitudmoua  suhatauiecs  that  seem  to  be  homogeneoua 
and  siniple,  prore  to  be  really  heterogeneous  and  com- 
pound ;  and  manj  Uiat  appear  wholly  unrelated  are  shown 
by  uulyais  to  be  near  akin.  Here  is  a  gronp  of  tlioin  qaito 
diflerent  in  their  apparent  characters,  which  have  an  essen- 
tial component  in  common.  Here  is  another  group  simi- 
larly held  t<^cthcr  by  the  anircr»d  prosL-nco  of  Home  other 
component.  And  then  thcHO  scciniugly-diircrcut  substonccv 
each  characterizing  a  difl^rent  group,  turn  oat  tliem- 
wdna  to  contain  an  element  common  to  the  two.  For 
instaaco,  thcro  is  a  large  class  of  salts  (brmod  by  salpharic 
acid;  auotber  largo  class  formed  by  nitric  acid;  another 
by  acetic  acid ;  aad  so  on.  And  these  acids,  along  with 
many  others,  are  aU  discovered  to  have  o^'gen  for  their 
nctivu  constituent.  Moreover,  thcro  is  reason 

to  nup«ct  that  tho  so-called  tumplu  nuhstancea  are  thcm- 
aelves  compound;  and  that  there  is  but  one  ultimate  form 
of  iSatter,  out  of  which  tho  Buccessively>roore  complex 
forms  of  Matter  are  built  up.  By  tho  diffoicnt  grouping 
of  anits,  and  by  the  combioation  of  tho  unliko  groups 
each  with  its  own  kind  and  each  with  other  hinds,  it  ia 
supposed  that  there  have  been  produced  tho  kinds  of  matter 
wo  call  elementary  ;  just  as,  by  further  compositiona  simi- 
larly carried  on,  these  produce  farther  variotiee  and  com- 
plexities. And  this  supposition  tho  phenomena  of  alio* 
tropism  go  far  to  justify,  by  showing  us  that  tho  same  moss 
of  molecules  assomea  quit«  different  properties  when  the 
mode  ofaggn^aticm  is  changed. 

If,  then,  we  see  that  by  unlike  arrangementa  of  like  units, 
all  tho  forms  of  Matter,  apparently  so  diverse  in  uaturo, 
may  be  produced — if,  oven  without  n^sumiug  that  the  so- 
ealled  clofuents  are  compound,  we  remember  how  from  a  few 
ef  these  there  may  arise  by  transfbrmadoa  and  by  combina- 
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tion  nnmerous  soemingly-simplis  suhstAncefl,  Btrongly  coo. 
liiLstfcd  witli  tlieir  oonatitaents  aud  witli  one  anotlier;  w« 
ahall  tho  bottor  conccivo  tbo  posaibiUty  lliat  the  molti- 
tudinooB  fonns  of  Mini]  known  ta  dtiTLTcnt  fuolings,  may  bo 
composed  of  aunpler  ooita  of  feeling,  and  even  of  aniU 
fimdametiUlly  of  ono  kind.  We  shall  perceire  that  ancli 
homogonoons  anits  of  fooling  may,  by  tntogmtion  in  dtverae 
wayv,  give  origin  to  different  tbougb  relatively-siniple  &el« 
ings;  by  combination  of  wlucli  vrith  one  anotlier  more  com- 
plex and  more  onliko  foolinga  may  arise ;  and  so  on  ooa- 
tinnonsly. 

Here,  indeed,  it  may  be  addod  that  somclhing  beyond 
analogy  may  periiaps  exiat  between  tlin  nK^tboda  of  matcml 
and  mental  erolntion.  \\niDn  we  recal  the  fact  that  mole- 
cules uro  never  at  rcst^  aud  Utat  by  carrying  their  individual 
rhytlimical  motioo-t  into  the  compound  niolecoles  formed  of 
iJiem,  they  prodnco  compound  rhythms — when  wo  recollect 
the  extreme  eomploxity  of  tho  molecules  of  mnrooa  mntt«r,fl 
and  imagine  h<nr  various  and  involved  must  be  the  rhythms 
of  which  they  are  the  seata — when,  further,  we  infer  the  coont- 
Icss  modifications  of  rhythms  that  most  under  ench  conditions 
become  possible ;  we  shall  dimly  see  a  fitness  of  molecular 
stracture  for  originating,  and  being  affected  by,  the  dira^^ 
ftities  and  complications  of  molecular  pulses  above  descr^^^J 
Wo  shall  Bospcct  that  thiTu  mHy  be  here  a  further  can»- 
spondenoe  between  a  known  cause  of  physical  heteiogemnty 
and  tho  supposed  cause  of  psychical  heterogeneity. 
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§  62.  While  reading  the  last  two  sectjcms,  some  wiU! 
perhaps  have  tltooght  that  they  stand  in  direct  contra*! 
diction  to  the  section  preceding  them.  After  alleging  thati 
the  substance  of  Mind  cannot  be  known,  an  attempt  ia 
forthwith  made  to  show  that  Mind  is,  certainly  in  some 
oasOH  and  probably  in  nil,  resolvable  into  norvons  shocks;  J 
and  that  these  nervous  shocks  answer  to  the  u-avca  of' 
molecular  motion  tliat  traverse  nerves  and  nerve-centres. 
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Tbtu  nf>t  only  m  the  sabstance  of  Hind  Bupposed  to  be 
knowablo  oa  having  tliis  nnirersal  clinracUT,  bnt  it  is 
clottely  M«iimlat«d  to>  if  not  identified  with,  nerroua 
cbango. 

Tho  alarm  is  gronndlcss  liowever.  The  fmrogoing  reason- 
ing brings  as  no  nearer  to  a  eolation  of  the  finul  qocstion. 
Etsd  could  wo  socccmI  in  proving  Uuit  Mind  conBiats  of 
homogoneoos  nnits  of  feeling  of  the  natnro  specified,  we 
shoold  bo  unable  to  say  what  Hind  is ;  just  as  we  should 
be  imable  to  say  what  Hattor  is,  coold  we  nooeed  in  de- 
composing it  into  those  nlUmate  botnofjfeneoas  nnita  of 
which  it  is  not  improbably  composed.  In  the  one  case,  as  in 
the  other,  the  nltimato  unit  roust  remain,  for  tho  rcoxons  as- 
signed at  the  outset,  absolatcly  unknown.  Tlie  reduction  of 
all  tho  nwra  complex  f<mna  to  the  simpleat  form,  leavea  us 
with  nothing  but  this  simplest  form  as  tho  term  out  of 
which  to  fnuno  thought;  and  thought  cannot  bo  fmmed 
oot  of  one  tern  only.  BcprcAentation  and  re-repreaentatioa 
of  tins  oltimute  unit  of  consciousness  in  terms  of  itself, 
leaves  ns  at  last  jost  where  we  were  at  first.  And  rcpns 
sentation  of  it  in  any  other  terms  involves  a  contradiction. 
For  to  think  of  it  as  having  some  as:>iigacd  nature,  is  to 
think  of  it  in  somo  other  mode  of  consciousness ;  in  which 
case  such  other  modo  c^  conKioasneas  cannot  have  this  unit 
of  consciousness  ibr  its  component,  which  is  contrary  to  the 
hypothesis. 

Whea  the  two  modes  of  Being  which  wo  distiogniKh  as 
Subject  and  Object,  have  been  severally  reduced  to  their 
lowest  temw,  any  further  comprchen»on  must  be  an  aesimiht' 
taon  of  these  lowest  terms  to  one  another;  and,  as  we  have 
already  seen,  this  ia  negatived  by  tho  very  distinction  of  Sub- 
ject and  Object,  which  is  itself  the  consciousness  of  a  difTcr- 
eoce  transOHiding  all  other  differences.  So  &r  from  helping 
as  to  think  of  them  as  of  one  kind,  analysis  serves  but  to 
render  more  manifest  tho  impossibility  of  finding  for  them  a 
commoQ  concept— a  thoustht  under  which  they  con  bo  united. 
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Let  it  be  fn^ntod  tluti  ull  cxist«DC«  di8liiigui«1ieil  as 
joctivc,  nui}'  1)0  resolved  iuto  Uie  exiBtenca  of  unita  of  oi 
kind.  Let  it  be  granted  that  orctr  tpocies  of  objccti' 
acfiviiy,  mny  bo  understood  as  dtto  to  the  riiythinifal  inottoi 
of  sacb  nUiinato  iinits;  aud  that  among  the  objective 
tirities  so  nndorstood,  are  tlie  irtkToa  of  molocaW  nKiti< 
propagated  through  ncrrofl  and  nerve-ocntrco.  And  k-t  it 
further  bo  granted  that  ull  cxtstcuce  dLsliuguiahed  us  8ub- 
jcctirc,  )«  rosolr&bla  into  nnits  of  oonscioasneas  eimilar  in 
nnttirc  to  those  wlucli  we  know  aa  nerrona  shocks ;  each  of 
which  is  the  odrelatiro  of  u  rhythmical  motion  of  a  material 
Dnit,  or  group  of  such  units.  Con  we  then  Ihinlc  of  the  sab- 
jeotive  and  objoctivo  actirities  aa  Iho  some  t  Can  the  oacil-J 
lation  of  a  moloculo  be  represented  in  ccmsckiasneea  aide  by* 
aide  with  a  nervous  sbocl:,  and  the  two  be  recognised  aa 
ouo  ?  No  eBbrt  enable*  as  to  aaAiniilato  them.  Hut  a  nnit 
of  feeling  has  nothing  in  common  with  a  unit  of  motion,  bo- 
comes  moro  than  evfir  manifest  when  we  bring  the  two  into 
juxtaposition.  And  the  immediato  verdict  of  conscionsncaa 
thus  given,  might  be  analyticaliy  justified  m-cre  this  a  fit 
plaoe  for  tfao  needful  naaljraia.  For  it  might  be  shown  that 
tho  conception  of  an  oscillating  molccnle  is  bnilt  oat  o(  many 
nnits  of  feeling;  and  that  to  identify  it  with  a  nerrons  shock 
would  bo  to  identify  a  whole  congeries  of  units  with  a  single 
nmt. 
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}  63.  Here,  indeed,  we  arrive  at  the  barrierwhich  needs  to' 
bo  perpotnally  pointed  out;  alike  to  those  who  aeek  matc- 
rioliatio  explanations  of  mental  phunomoDa,  and  to  those  who 
are  alarmed  lest  such  cxpl»tiation;«  may  bo  found,  Tbe  last 
class  proTo  by  their  foar,  almost  aa  much  as  the  first  prove  bjrl 
their  hope,  that  thoy  boliero  Mind  may  possibly  be  inter- 
preted in  terms  of  Matter ;  whereas  many  whom  they  vitu- 
perate as  materialists,  are  profoandly  convinced  that  thcro 
is  nob  the  romoteat  pois^ibility  of  so  interpreting  them. 
For  those  who^  not  deterred  by  fortune  conchisiona,  hovo 
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poabcd  tlicir  nnnlyEM  to  iho  nttcrmost,  eco  very  clearly 
ibat  the  concppt  ire  fwrm  to  oiirsolvea  of  Mntlcr,  is  bot  tho 
rrmbol  of  eoma  form  of  Power  absolutely  and  for  over  dii> 
known  to  as ;  and  a  eymbol  wbicfa  wc  ^ausot  sappoae  to  bo 
like  tlie  reality  witbont  involving  oursotrcs  in  oontradictiona 
(fi'rrt  Principle*,  §  16).  They  also  see  that  the  representa- 
tion of  all  objective  activities  in  terms  of  Motion,  is  but  a  n>- 
proMntfttion  of  them  and  not  a  knowledgo  of  them ;  and 
that  wn  are  immediately  broogbt  to  altomatim  absurdities 
if  we  assnme  the  Power  manifested  to  ut  u  Motion,  to  bo 
m  itself  that  which  wo  conceive  as  Motion  [First  Prin- 
cipUf,  §  17),  When  with  these  cooclnmons  Ibat  Matter  and 
Motion  aa  wo  think  tbcm  are  bnt  Bytnbolio  of  aolcnowable 
fbrauof  exiiitcnco,  wc  join  the  conclusion  Intoly  roacfaod  that 
Mind  aim  is  nnknowable,  and  that  tlio  simplest  form  midvr 
which  wo  can  think  of  its  substance  is  but  a  symbol  of  80me> 
thing  that  can  never  b«  rendered  into  thonght ;  wo  svo  that 
the  wliole  question  is  at  last  nothing  more  than  the  qnestion 
whether  these  symbols  should  bo  expressed  in  terms  of  those 
or  those  in  terms  of  thoM— •  queslioo  scarcely  worth  de- 
ciding ;  ainco  oithor  nnawer  le*v«a  ns  as  completely  outside 
of  the  reality  as  wo  were  at  first. 

Neverlheles-i,  it  may  be  as  well  to  say  here,  once  for  nil, 
tliat  were  we  compelled  to  chooao  bt4wt'cn  the  altcrnativee  of 
translating  mental  phenomena  into  physical  phenomena,  or 
of  translating  phyisicul  pheuninena  into  mental  phonomonn, 
tlie  latter  alternative  would  seem  the  more  acceptable  of  the 
two.  Mind,  as  known  to  tho  possessor  of  it,  is  n  oircnm- 
■cribcd  agf^^te  of  itctivitica ;  and  tlto  onliesion  of  these  ac- 
tivities, one  with  nnutlicr,  throughont  the  aggregate,  com. 
pels  the  postolation  of  a  (lometliing  of  which  they  are  the 
octintics.  But  the  same  experioscca  which  make  him 
aware  of  this  coherent  aggregate  of  montol  activities, 
Bimoltaneoosly  make  him  aware  of  activities  that  are  not 
indaded  hi  it— outlying  activ-itit«  which  become  known  by 
their  effbcta  on  this  aggregate,  but  which  am  ux^-nmcQtalI;f 
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proved  to  bo  not  cobrrcnt  witb  ■(>  luicl  to  be  coTier<Mit  with. 
ono  anoUicr  [FirH  rrindptes,  ^5  '^>  *•')■  -A^.  by  the  defi- 
DJtioa  of  tJuim,  tlicso  external  activities  cannot  be  brongbt 
within  Ute  aggregate  of  octivitiee  distitigtusbed  as  tlioee  of 
Mind,  tbey  most  for  erer  renain  to  htm  notbing  more  than 
tho  unknown  correlatives  of  th<»r  cfl«ct4  on  tliis  aggregate; 
and  can  bo  thouRht  of  only  in  terms  furnished  by  this  aggro- 
g&tc.  Hence,  if  he  regarda  bis  oonceptions  of  theae  actaTities 
lying  beyond  Mind,  as  constituting  Imowledge  of  thorn,  he  is 
delading  himself:  he  ia  hot  representing  theso  actiritiea  in 
terms  of  Mind,  and  can  never  do  otherwise.  £%'entaally  he: 
is  obliged  to  admit  that  his  idoaa  of  Matter  and  Motion, 
merely  symbolic  of  unknowable  realities,  are  complex  states' 
of  consciousness  boilt  oat  of  units  of  feeling.  But  if,  aAer 
admitting  this,  he  persists  in  asking  whether  miits  of  feeling 
am  of  tho  same  naturo  aa  the  units  of  force  distinguished 
US  external,  or  whether  tho  units  of  force  distinguished  aa 
external  aro  of  tho  eamo  nature  as  units  of  feeling;  then 
tho  reply,  still  substantially  tho  same,  is  that  wo  may  go 
farUiiT  towards  coneeiring  units  of  external  force  to  bo 
identicAl  with  units  of  feeling,  tlian  wo  can  towards  oon- 
ceiring  nnits  of  feeling  to  bo  identical  with  units  of  extern 
forco.  Clearly,  if  units  of  external  force  aro  regarded  as  ab: 
lately  unknown  and  ouknowable,  then  to  tnmslate  units 
feeling  into  them  is  to  translate  tho  known  into  tho  unknown, 
which  is  absurd.  And  if  they  are  what  thoy  are  supposed  to 
bo  by  those  who  idonlify  them  with  their  symbols,  then  tho 
difficulty  of  translating  units  of  feeling  into  them  is  insur- 
mountable: if  Force  as  it  objectively  eiiists  is  absolutely 
alion  in  natoro  from  thiit  which  exlsl.t  aubjectively  aa 
Feeling,  then  the  transformation  of  Forco  into  Feeling 
is  unthinkable.  Either  way,  therefore,  it  ta  impossible  to 
interpret  inner  existence  in  terms  of  outer  existence.  But 
if,  on  tiie  other  hand,  units  of  Force  aa  th^  exist  ob- 
jeetavely,  are  essentially  the  same  in  naturo  with  those  mani- 
fbeted  subjectively  aa  uaits  of  Feeling;  thou  a  conccivublo 
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h^potlieBiB  remains  open.  Evcrj  demont  at  lluit  nggregato 
of  Activities  oonstjtuling  &  cooscioasneas,  ia  known  as  be- 
koging  to  conaciousRca*  only  by  its  cohesion  with  tho 
rest.  Beyond  tbe  limits  of  Uiis  cohorenfc  aggregate  of 
activities,  exist  activities  quite  iudopoodeot  of  it,  and 
vhidi  cannot  ho  hronprht  into  iL  We  mny  imagine,  then, 
that  by  their  oxvlusion  from  tho  circomscribod  activities 
constituting  consciousness,  Uioso  outer  iictivitics,  though  of 
the  same  intnosic  nature,  becomo  antithelically  opposed  in 
aspect.  Being  disconnected  from  consciousness,  or  cut  off 
by  its  limits,  they  ore  thereby  rendered  foreign  to  iL  Noi 
being  incorporated  with  its  activities,  or  linked  mth  these 
as  thoy  are  with  ono  another,  consciousDoss  cannot,  aa  it 
were,  ran  through  them;  and  »o  thoy  como  to  bo  ligiireil  us 
nncooscioos — are  symbolized  as  having  tho  natnri)  culled 
material  aa  opposed  to  that  called  spiritual.  While,  howover, 
it  tlias  seems  an  tmagioablo  possibility  that  noits  uf  external 
Force  mny  bo  identical  in  nature  with  units  of  tlie  force 
known  as  Fooling,  yet  wo  cannot  by  ao  representing  them  get 
any  nearer  to  a  compreliension  of  extenml  Force.  For,  aa 
already  shown,  supposing  all  forms  of  Mind  to  bo  composed 
of  homogeneoua  units  of  feeling  vuriou.ily  aggregated,  tho 
resdation  of  them  into  such  units  \ea.ves  aa  aa  unable  aa 
before  to  think  of  tho  substuncc  of  Mind  as  it  exists  in  snch 
nmts ;  and  tluA,  even  could  we  really  fignro  to  ourselves  all 
noits  of  external  Force  as  being  Ciuentially  like  units  of 
titc  force  known  as  Feeling,  and  as  so  constituting  a  ani> 
versal  aentiency,  wo  should  be  as  far  as  ever  from  forming 
a  conception  of  that  which  is  Qniversally  sentient. 

Hence  though  of  the  two  it  seoma  easier  to  translate  so- 
called  Matter  into  so-callod  Spirit,  than  to  translato  so- 
called  Spirit  into  so-called  Matter  {which  kttcr  ia,  indeed, 
wholly  impoesible) ;  yet  no  transUtion  can  cany  us  beyond 
our  Bj'mbok.  Such  vague  conceptions  as  loom  before  us 
are  illusions  conjured  np  by  tho  wrong  connotations  of  our 
words,    llio  expression  "  isubstouce  of  Mind/'  if  wo  use  it 
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in  any  other  tra-j  tlion  &s  the  x  of  onr  eqQBtion,  inevitalilf 
betrays  ns  into  errora;  for  we  cannot  think  of  sabstance 
save  in  terms  that  imply  material  properties.  Oar  only 
oourse  is  constantly  to  recognise  onr  BymlralB  as  symliola 
only ;  and  to  rest  content  irith  that  duality  of  them  whidi 
onr  oonst^tation  necessitates.  The  Unknowable  u  mani- 
fested to  na  irithin  the  limits  of  conscionsness  in  the  ih^ 
of  Feeling,  being  no  less  inscmtable  than  The  Unknowable 
as  manifested  beyond  the  limits  of  oonscionsneas  in  other 
shapes,  we  approach  no  neuer  to  nnderstanding  the  last 
by  rendering  it  into  the  first.  The  conditioned  form  nnder 
which  Being  is  presented  in  the  Snbject,  cannot,  any  more 
than  the  conditioned  foim  nnder  which  Being  is  presented 
in  the  Object,  bo  the  Unconditioned  Being  common  to 
tho  two. 


CHAPTBEn. 
THK  COMPOSITIOS   OF   MIND, 

§  64.  In  the  last  chapter  we  incidontally  encroached  on 
tlie  topic  to  which  this  chapter  is  to  be  derotod.  Certain 
apparently-simple  'feelings  were  shown  to  be  componnded  of 
units  of  feeling ;  whence  it  was  inferred  that  possibly,  if  not 
probably,  feelings  of  other  classes  are  similarly  compoouded. 
And  in  thus  treating  of  the  composition  of  feelings,  we,  by 
implication,  treated  of  the  composition  of  Mind,  of  which 
feelings  are  themselves  components. 

Here,  however,  leaving  Bpocolations  abont  the  ultimate 
composition  of  Mind,  we  pass  to  observations  on  its  proxi- 
mate composition.  Accepting  as  really  simple  those  con- 
stituents of  Mind  which  are  not  decomposable  by  introq)ec- 
tion,  we  have  to  consider  what  are  their  fandamental 
distinctiTe  characters,  and  what  are  the  essential  principles 
of  arrangement  among  them. 

§  65.  The  proximate  components  of  Mind  are  of  two 
broadly-contrasted  kinds — Feelings  and  tho  Helations 
between  feelings.  Among  the  members  of  each  group  there 
exist  mnltitodinons  onlikenesses,  many  of  which  are  ex- 
tremely strong ;  bat  soch  nnlikenesses  are  small  compared 
with  those  which  distinguish  members  of  the  one  group 
from  members  of  the  other.  Let  us,  in  the  first  place,  con> 
Bider  what  are  the  characters  which  ail  FoeAiuga  Wie  m 


common,  and  what  are  the  characters  whidb  all  Belotimu 
botwix'it  Tvcliiigs  have  in  oommon. 

Each  feeling,  8S  we  here  define  it,  is  any  portion  of  cod* 
Bcionaneaa  which  occupies  a  place  sufficiently  larf^o  to  ^vc  it 
a  pcrccivahlo  indiriduulity;  which  has  iti>  individaulity  murkcil 
offfronm^jaooDt-portiomofcoiisciouSDCSsbyqiialitatiTOCoa- 
trnsls;  and  which,  when  iutroapectively  coiiteniplatcd,^peara 
to  be  homogeneous.  These  are  the  eseeiitials.  ObvioiiBly  if, 
nnder  introspection,  a  state  of  consciossnees  is  decompoeable 
into  anlikv  part»  thai  cxitt  cither  vimnttanccii^Iy  or  sncocs- 
aivx-ly,  it  ia  not  one  feeling  but  two  or  more.  ObTioiisly  if 
it  is  indistinguishable  from  an  adjacent  portion  of  con* 
Bcionsoen,  it  forms  ono  with  that  portion~-is  not  an  indi- 
Tidaal  feeing  but  part  of  one.  And  obviously  if  it  docs 
□ot  occupy  in  consciousness  on  appreciable  area,  or  an 
af^redable  duration,  it  cannot  be  known  as  a  feeling. 

A  relation  between  fwUngs  is,  on  tho  contrary,  chanc* 
tcrizod  by  occupj'ing  uo  appreciable  part  of  conscioamcas. 
Take  away  the  terms  it  unites,  and  it  disappears  alon^ 
with  them ;  having  no  independent  place— no  indivi- 
duality  of  its  own.  It  is  tmo  that,  under  an  nltitnato 
snolyBiSj  what  wo  call  a  rclatioo  proves  to  bo  itself  a  kind 
of  fediag — tho  ntomciitary  fueliog  accompanying  the  tran- 
sition from  ono  conHpicaous  feeling  to  an  adjacent  oon- 
spicnoitB  fvdiog.  And  it  is  tmo  that,  notwithsUinding  its 
eztremo  brority,  its  qualitative  chamctcr  is  appreciable ;  for 
rehitions  are  (as  wo  shall  herndW-  >ee)  distingaithablo  from 
one  another  only  by  the  auUkeneoaes  of  the  feelings  which 
accompany  the  momentary  transitions.  Each  relational 
(bolbig  ntay,  in  fact,  bo  regarded  us  ono  of  thoso  norvoua 
shocks  which  we  suspect  to  be  the  ouita  of  oomposition  of 
feelings;  and,  thongh  instantaneous,  it  is  known  as  of  greater 
or  kfls  strength  and  as  taking  place  with  greater  or  less 
facility.  But  tho  contrast  between  these  relational  feelings 
and  what  we  ordinarily  call  feelings,  is  bo  strung  that  wo 
most  class  them  apart.     Their  extreme  brevity,  their  small 
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ly,   and  ibcir  ilnpoadunoo  on   the  torma   tbvy  unite, 
liflereatiato  them  in  an  tinmiiitAkrablo  way.* 

Perhaps  it  will  be  well  to  reooguize  more  fuUy  the  (ruth 
tli&t  tbu  distinctiuQ  cannot  bo  absolute.  Besides  admittiag 
that,  as  on  vlcmont  of  eonsoioiuiic««,  a  rulatioii  i«  a  nwmvii- 
tary  &cUng,  we  most  also  rnlmit  tliat  ju»t  as  a  relation  can 
haire  no  esistenoe  apart  from  tho  fcolin^  which  form  its 
terms,  so  a  fMliag  oan  exist  only  by  relutionx  to  other  fcul- 
ings  which  limit  it  in  Kpitco  or  timo  or  both.  StrieUy 
Rpcaking,  neither  a  feeling  nor  a  relation  ta  an  independenL  ' 
clement  of  cotiEciotuaees :  tboro  is  throughout  a  dupcndeooo 
anch  tbat  tho  sppruciablo  arcaa  of  conscioiuness  occupied  by 
feelings,  can  uo  muro  poitsess  indiTidoaliticn  apart  from  tlio 
relations  which  link  them,  than  these  relations  can  possess 
individualities  apart  from  the  feelings  they  liok.  Tho 
oesontiial  distinction  between  Che  two,  then,  appears  to  bo 
tint  whwooB  »  relational  feeling  is  s  portion  of  oon- 
soioogneas  inscporablo  into  ports,  a  feeling  ordioftrily  so- 
caUed,  is  a  portion  of  ooniiciousness  tbut  admits  imaginary 
division  into  like  parta  which  aro  related  to  one  auothcr  in 
sequence  or  oo-exiatenco.  A,  fovliug  proper  is  cither  made 
np  of  like  parts  tfaiit  occupy  time,  or  it  ia  made  np  of  like 
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up  ui  iiKu  iMkTui  (am.  ock.ujty  uuiu,  or  iv  ta  ukkiv  uj>   ui   iiku  ^m 

.      parts  that  occupy  space,  or  both.     In  any  case,  a  feeling  ^H 

^bprupor  is  an  aggregate  of  related  like  parts,  whilo  a  rela*  ^H 

^■tienal  fL-cling  is  undecotaposablo.     And  this  is  exactly  tho  ^^ 


» 


Liual  ffcling  ia  undecotaposablo.  And  this  is  exactly  tho 
contrast  between  the  two  which  muAt  rcitalt  if,  u  wu  have 
i&fcrr«d,  feelings  are  composed  of  units  of  feeling,  or  shocks. 


^  66  Simple  feelings  as  above  de&uod,  are  of  various 
lunds.     To  say  anything  hero  about  the  classiikatioa  of 

*  It  will  pmhap*  bt  ot»jMt«d  that  mis«  raUtiotu,  m  Uimm  bctvrco  tliiuei 
which  M*  dWaat  tn  8puM  «r  In  tlm^i  oeoupr  diatlnpiiabable  pottioiu  of 
MBKUMtMM,  TtivBT.  faoworCT.  UO  Dot  Uiu  BUiple  nlatian*  between 
■djaMnt  (Mllogs  whiah  we  ue  b«re  dcaliug  with.  They  >tw  rulotimu  that 
bridge  oTtr  grmt  Dambcn  of  iutcnnung  fwliiigs  and  relation* ;  ftnd  eouia 
into  exUtonM  only  by  quick  truuiliotiB  thruo^h  tbrae  iuUiirmlng  «Uu*, 
MicUhy  ill  the  coiuoUdation  of  thcin. 
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tliem,  involves  somo  forestalling  of  a  future  cbojitor.  This 
breach  of  order,  bowcrin-,  is  anaroiditblc ;  fur  nntil  ccrtun 
provifiional  groupings  hftvo  been  made,  furtlicr  exposition  \a 
(tcorcely  practicable. 

Limiting  onr  attention  to  seemingly-liomogen&oua  feelings 
aa  primarily  expcrii^cixl,  they  may  bo  divided  into  tbo 
fcpliogs  which  are  centrally  iniliated  and  the  fcvlings  vbich 
aro  pcriplicrally  initiated — emotions  and  sonsationit.  l^icsa 
bavA  widely  unliko  cb&ractcrs.  Towards  the  clow  of  this 
vnlame  evidenco  will  bo  found  that  vrhilo  the  sensations  tiro 
relatively  simple,  tho  vinottons,  tfaoagh  tweming  to  be  sim- 
ple are  oxtrcmoly  eoinponnd ;  and  that  a  marked  oontraat 
of  eharftcter  botwoeu  Uiem  lieuoo  rcsnlts.  JJnt  without 
refevring  to  any  essential  unlikcncss  of  composition,  we  shsll 
shorUy  see  that  between  tho  centntlly-mitjatcd  feelings  and 
the  peripherally-initiated  fooling?,  fondamental  distinctions 
may  he  established  by  introspectivo  oompsrisou. 

A  subdivision  has  to  bo  made.  The  peripherally -initiated 
fcetinga,  or  sensation,  may  be  gronpod  into  thocw  which, 
cansod  by  distnrbanocs  at  tho  ends  of  nerves  distribatod  on 
tho  ontor  Kiirface,  are  taken  to  imply  outer  agencies,  and 
those  which,  cimsod  by  disturbances  at  tho  ends  of  ucrvea 
distribnted  within  the  body,  arc  not  takuu  to  imply  outer 
agencies ;  which  Uat,  though  not  peripherally  initiated  in 
the  ordinaty  sense,  are  so  iu  the  physiological  sense.  Ilut  as 
btftween  tho  exterior  of  tlio  body  and  its  interior,  tlicre  are 
nil  gradations  of  depth,  it  requite  that  tliLi  distinction  is  a 
broadly  marked  one,  rather  than  a  sharply  marked  one.  Wo 
sh^,  however,  find  that  certain  differential  characters  among 
the  sensations  accompany  this  dilTcrcnco  of  distribution  of 
the  nerves  in  which  they  arise ;  and  that  thoy  aru  decided 
in  proportion  to  the  relative  tupcrlidnlity  or  centmUby  of 
these  nerves. 

In  contrast  with  this  class  of  primary  or  real  feelings, 
thus  divided  and  subdivided,  luis  to  bo  set  the  complemen- 
tury  class  of  secondary  or  ideal  fcclingx,  similarly  divided 
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and  subdivided.  Speakini;^  genemlly,  tlio  tno  classes  dilFor 
greatly  in  intensity.  Wliile  the  primary  or  originolly-pro- 
dncicd  foelinga  are  relatively  vivid,  tliB  eecondary  or  re- 
produced feolinga  sro  rt'Iativoly  faint.  It  should  be  added 
that  tlie  TJvid  feelings  ore  taken  to  imply  objective  exciting 
agents  then  and  there  acting  on  the  poriphcry  of  tbo 
nCTTOQS  system ;  vrhilo  tho  faint  ft-eliug«,  though  taken  to 
imply  objective  oxcitiiig  agents  which  tbaa  acted  at  a  pnst 
time,  arc  not  token  to  imply  their  present  action. 

We  are  thas  obliged  to  carry  with  us  a  cinssification  based 
on  stmctore  and  a  classification  based  oo  function.  The 
division  into  centrally.initiated  feelings,  called  emotions, 
D.nd  peripherally'initiatod  foolings,  callud  sensations ;  and  tho 
subdivision  of  theso  List  into  scasntions  that  &ri«o  on  Uio 
exterior  of  tho  body  and  Mnsatioas  tliat  arise  in  it«  interior; 
respectively  refer  to  diSercoccn  among  tJio  parts  in  itcltoii. 
Whereas  the  diviiion  into  vivid  of  real  fettling^  and  ftunt 
or  ideal  feelings,  catting  across  the  other  divisions  at  right 
angles  as  wo  may  say,  refers  to  dilToivnco  of  amount  in  tbo 
aotkma  of  thece  parts,  llie  lirst  clasaiiication  baa  in  view 
iinl0ceDeMes  of  kind  among  the  feelings ;  and  the  second,  a 
marked  nnlikeneaa  c^  degree,  oemmoD  to  all  the  kinds. 

4  67.  From  the  classes  of  simple  feelings  we  pass  to  the 
claasea  of  simple  rebtioos  betivoou  feelings,  respecting  which 
also,  aometbing  most  be  said  before  we  can  proceed.  In 
default  of  an  ultimate  analysis,  which  cannot  be  made  at 
present,  certain  brief  general  stat^^jnente  mast  suffico. 

As  already  said,  the  requisite  to  the  i^ixixtence  of  a  rela- 
tion is  the  existeoco  of  two  foolings  between  which  it  ia 
the  link.  'Hio  reciuiHito  to  the  existence  of  two  foolings  is 
Bome  diifercnco.  And  therefore  the  re«]nisiu.>  to  the  exist- 
ence of  a  relation  is  the  occurrence  of  a  change — Iho  possogo 
from  one  apparently-uniform  stnto  to  anotht-r  npjiarenily- 
nniform  state,  implying  the  momentary  shock  produced  by 
the  commeucemeat  of  a  new  state. 
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It  follows  ihat  iho  dogroo  of  tbo  change  or  shock,  coa> 
stituting  in  other  words  th«  oonacioQSOCSii  of  tho  <lcgrce  of 
difTcruDCO  botwcca  the  luljiicont  statos,  ia  th«  ultiawto  basis 
of  tho  (liatinciioiiK  among  rclationa.  Uence  tho  fitiidanicata] 
division  of  them  into  relations  botwoen  feelings  that  an 
equal,  or  those  of  likcnc«H,  (which  however  must  bo  divided 
by  some  portion  of  consciousneea  that  is  unliko  them),  and 
rolalions  between  feelings  that  are  nneqaal,  or  thoao  of  an- 
likene»s.  These  latt  foil  into  what  wo  may  cUstbgoish  as 
relations  of  descending  intensity  and  relations  of  saceading 
inU-nsity,  according  na  tho  transition  is  to  a  grootcr  or  to  a 
I  ainoant  of  feeling.  And  they  are  further  distingoisb- 
"ablo  into  relations  of  quantitative  nnlikeness,  or  those  occur- 
ring botwoen  feelings  of  the  same  naturo  but  different 
in  dogroe,  and  relatioDs  of  qnalitativo  nnlikcness,  or  those 
occurring  between  feelings  not  of  the  same  nature. 

KvlatioDS  tbns  contemplated  simply  as  ohangts,  and 
grouped  according  to  the  clegree  of  change  or  tho  kind  of 
change,  severally  belong  to  one  or  other  of  two  great 
categories  which  take  no  avcoant  of  tlio  terms  as  Uko  or 
uidiko  in  natnro  or  nmonnt,  but  wliich  take  account  only  of 
tlieir  order  of  occurrence,  as  either  simultaneous  or  socoos- 
Bive.  This  fundameutal  division  of  relations  into  those  of  co- 
cxwtcnooaud  thoso  of  Boqnencc,  in,  however,  itself  dependent 
on  tho  preceding  division  into  relations  of  equality  botwoen 
foldings  and  relations  of  inequality  between  thom.  For 
relations  themselves  have  to  be  classed  as  of  like  or  onliko 
by  comparing  tho  momentary  feelings  that  attend  iho 
abhshmcut  of  them,  and  observing  whether  these  arc  liku 
or  unlike ,  and,  tm  wo  shall  hcrcofUT  scv,  iko  relations  of 
oo*cxisteQco  and  sequenct)  are  dl^ilinguiithed  from  one  another 
only  by  a  process  of  this  kind. 

§  68.  Uuviug  defined  simple  feelings  and  eimple  rela- 
tions, and  having  provisionaUy  cla^sifivd  the  Itutding  kinds 
of  eoch,  wo  may  now  go  on  lo  observe  how  Mind  is  made 


op  of  tiH»e  clcmonts,  and  how  diSerent  portions  of  it  aro 
cliaracterized  by  dificrcDt  modes  of  combinatton  of  tbcm. 

Tracts  of  conRcioiisnoss  fbnncd  of  feelinf^  that  aro  cen- 
trally initiatod,  are  widely  anliko  tmct«  of  conxcioasncss 
fomod  of  fcvlinga  that  are  peripherally  initiated ;  and  of  tbo 
tracts  of  coiu>cioaaiic»s  (brmod  of  pcnphc^mlly-initiatcd  feel- 
ings, ihose  partA  occupied  by  fc«liiig:t  lUiiC  take  tboir  ruo 
in  tbe  interior  of  the  body  are  widely  uoliko  titom  porta 
occDpied  by  feelings  that  take  their  rise  on  the  cxtennr  of 
the  botfy.  Tho  marked  onlik^DefiSGa  aro  in  both  eases  dae  to 
tlio  greater  or  KmsUcr  proportions  of  tho  relafciooal  olcmcnts 
that  MtO  prCMHit.  'SVbcreas  among  centndly>iDitiat«d  foi^- 
ings,  tlu  untaal  UtnitationB,  botli  uinultaneous  and  sno- 
cessiTe,  are  va^o  and  &r  between ;  and  whorens  among 
peripbenlty-initiated  feeUngs  caused  by  internal  disturb- 
ances, somo  are  extremely  iadefiaite,  and  few  or  none 
definito  in  a  bigh  degree ;  foelings  can»)d  by  extomnl  diK- 
tarbances  aro  mostly  roliktcd  quito  dearly,  aliko  by  co- 
existence and  sequence,  and  among  the  highest  of  tbom  the 
nintoal  limitations  in  space  or  time  or  both,  are  cxtromoly 
sharp.  These  broad  oontraets,  dopondcnt  on  tbo  extent 
to  which  tbo  olcmonts  of  foeUng  are  oomponndcd  with  tlio 
vlcmonts  of  ri'latiun,  cannot  be  ondonitood,  and  their  import- 
ance perceived,  without  illostrationa.  We  will  begin  with 
thorn  parte  of  Ktind  distinguished  by  predomiaauco  of  tho 
relational  elements. 

Remembering  that  the  lenses  of  the  eye  form  a  non- 
aentiont  optical  apparatus  that  costs  images  on  the  retina, 
we  may  fairly  eoy  that  the  retina  is  brought  mora 
directly  into  contact  witJi  tho  external  agent  acting  on  it 
than  is  any  other  peripheral  expansion  of  tho  nervous 
system.  And  it  ia  in  the  tracts  of  conscioneness  produced 
by  the  various  lights  Tofiocted  from  objects   around  and 

I      concentrated  on  tho  retinn,  that  wo  find  the  clementa  of 
feeling  most   intinuit«ly   woven  up   with  tho   elements    of 

I      rolutioo.     The  multitudinous  states  of  consciousness  yielded 
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by  Tiuon,  are  abovo  all  others  shsrp  in  tlieir  mntuul  limU 
tations :  tho  difibrcnccs  that  oocnr  botwcea  ac^acoat  ones 
arc  oxtivucly  dofiaibc.  It  is  further  to  bo  niAvH  that  tlio 
robtional  element  U  bere  dommnnt  under  butli  of  ita  funda- 
mental forma.  Some  of  the  feelinga  Bimnltaneoosly  limit  oao 
Booiher  vith  great  distinctness,  and  some  of  them  with  equal 
distinctseBS  sncccssivi'ly  limic  one  another.  3'hs 

feelings  caused  hy  actions  on  tho  gonenl  mrfoco  of  the 
body  Arc  nleo  miirkcd  off  clearly,  though  by  no  menns  so 
cleiirly  as  thoHo  which  arise  in  tho  rotina.  Sensations  of 
touch  initiated  at  points  on  the  skin  very  noar  one  another, 
form  ports  of  conjBcioiiBncss  that  arc  scporntu  thoui^h  adji^ 
cent;  and  these  are  diHtinguishablo  not  only  ojs  cu-uxisting 
in  close  proxiniity,  but  also  as  distinct  froai  kindred  scnso- 
tiona  immcdintcly  preceding  or  immediately  succeeding 
them.  Moreover  the  dcBnitcness  of  their  mutual  limito< 
tJODS,  in  space  if  not  in  time,  is  greatest  amgng  iho  eensa- 
tioQS  of  tooch  procGodinff  from  parts  of  tho  surface  which 
hiL%-c,  in  a  scuxo,  the  greatest  externality — ^tho  partai  whtoh, 
like  tho  tips  of  tho  fingers  and  the  tip  of  the  tongne, 
havo  tho  most  frequent  and  varied  converse  with  outer 
objocts.*  Next  in  the  dcfinitonoBs  of  their  mutual 

limitations  oomo  tho  auditory  feelings.  Among  such  of 
these  as  occur  together,  tho  i-elations  are  marked  with 
imporfoct  clearness.  Received  through  unonlUvatc-d  ears, 
only  a  few  nmultoncons  soauda  aro  vaguely  separable  in 
consciousness;  though  received  through  the  cars  of  a 
musician,  many  such  sounds  may  bo  distinguished  and 
ideutilie<l.  Uut  among  suoceRsiro  sounds  the  relalioniU 
componcnta  of  mind  are  conspicuous.  Difierenccs  between 
tones  that  follow  ono  anotlier,  even  very  rapidly,  are  clearly 


*  Tli«  loagM  U  a  niuih  nan  acti««  tactual  organ  thui  at  Knt  mgftaia, 
Tlic  iiiMh*aia«l  inipRocioiu  it  reoeivM  an  not  liiuitcj  la  tboM  given  by 
the  (<wd  ithvih  it  managiB  during  tnuticAtioo  ;  bat  at  other  timoa  it  is 
pvtpctiully  oxplDttng  ths  ioDor  mrfaoea  of  th«  tcotb,  «ry«b  m  to  it  osbcnal 
bodiiK, 
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potceiTGd.  Bat  the  demarcations  are  less  decided  Lbiui 
UuMO  between  contmstfd  soaaatioaa  in  tho  field  of 
Ttaion.  I^»siiig  to   tho  svnitationB  of  taste,  wo 

806  tliot  tlicse,  leaa  external  m  Uicir  origin  (for  it  ix  not  in 
the  tip  of  tho  tongae,  but  over  its  hinder  piut  and  tho  bock 
of  the  padsttc,  that  the  ^ostatory  ncrrca  are  distributed),  aro 
oomparativcly  indofinilo  in  tlii:dr  relations.  Such  distinc- 
tions aa  may  he  perceived  botwocu  tastes  that  coexist  ore 
comparatively  va^e,  and  can  be  extended  to  but  two  or 
three.  Similarly,  the  beginning  and  ends  of  aucoesaive 
tastee  are  for  I««s  sharp  than  tlio  bcginning^H  and  ends  of  the 
visaal  impressions  we  receive  at  every  glance ;  nor  can  suo 
cessivo  tastes  be  distinguished  with  anything  tike  the  same 
r>i|)idity  as  succeEtsive  tonea.  Even  muro  unde- 

cided are  the  matnal  limitattotts  among  acnsationa  of 
EmcU,  which,  like  tho  lost,  originate  at  a  considerable  dis- 
tanco  from  the  anrfucc  (for  Uie  nose  ix  not  tho  seat  of  smell : 
the  olfoctor;  chamber,  with  which  the  nostrils  communicate, 
is  seated  high  up  between  the  oyea).  Of  simultaneous 
smdla  the  discrimination  is  very  vague ;  and  probitbly  net 
more  than  three  can  bo  separately  identified.  Of  ^ 
smdls  that  foUow  one  itiiother,  it  is  manifest  that  they  '^ 
begin  and  end  iuddiuitoly,  and  that  they  cannot  be  expe< 
rienoed  in  rapid  suoceaiion. 

We  come  now  to  the  peripherally- initialed  feelings  sot 
np  by  in tomal  disturbances.  Among  thcee  tho  most  supcr- 
gcial  in  origin  and  most  relational  as  tbcy  exist  in  con- 
aciotUDCSfl,  aro  tho  soosationsof  muacniar  teasion.  Though, 
except  when  making  vigorous  efforts,  theoc  nro  but  feeble ; 
though  such  as  are  present  together  mutually  limit  one 
another  in  a  very  vnt'"0  way  ;  ami  Uioiigh  their  beginnings 
and  ends  aro  so  bluntKl  tint  a  eevica  of  them  is  but  indis- 
tinctly  separable  into  parts;  yet  tbey  aro  juxtaposed  and 
contrasted  to  the  extent  implied  bydiitcriminationsand  recog- 
nitions of  tlit-ni^-discnmi  nations  and  recognitions  so  partial, 
however,  as  frequently  to  roqairo  iadiroct  vehlicalious.     U 
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should  be  added  that  the  rolftttons  among  niuscular  feeUngi 
are  virutble  in  ftbondanco  and  diatinotoeBS.  Tbejr  are  moot 
coDBpicooas  when  tlio  feelings  come  from  taosclfs  tbat  ue 
MDall,  and  in  perpetual  action,  as  tboso  whicb  movo  the 
eyes,  the  fingere,  and  tlte  vocal  organs ;  and  least  oOQeptcaona 
wliOD  the  fuelings  como  from  mosck-s  that  aro  largo  or  M 
contrallj  seated,  or  both,  as  tLoso  of  tJte  legs  and  of  tLo  * 
tronk.  Pa&singoTer  abnormal  feelings  of  pain  and 

discomfort  duo  to  disturbances  of  nerves  distribnted  witfaiu 
tho  limbs  and  body,  among  which  the  smalt  proportion  of 
tho  rulational  clomont  is  mnnifost,  it  will  euffico  if  wo  come 
at  onco  to  the  fcclingit  origimttin^  in  part«  that  nro  remotest 
from  the  external  world,  and  whioli,  as  least  relational,  are 
most  diatinguishcd  from  tlio.10  wo  set  oat  with.  Hungor  is 
oxtromoly  vagno  in  its  boginning  and  end.  Commencing  nn- 
obtrasiToly  and  ceasing  gradually,  it  is  utterly  unlike  those 
feelings  wliicb,  closely  coutignoos  in  time,  make  ono  another 
distinct  by  mntual  limitation.  Neither  is  it  apprvciably 
marked  out  by  cO'Cxiating  feelings :  its  position  among 
Bimoltancoas  Btatvs  of  consciousness  is  indotcrtniimte.  And 
this  indefinitcnoBs  of  relation,  both  in  space  and  time,  c^ia> 
Tacbenaes  other  risocral  feelinga,  both  normal  and  abnormal. 
Of  tho  centrally- iuitatod  feolings,  or  emotions,  much  tho- 
same  has  to  be  said  ua  of  the  last.  Their  beginnings  and 
endings  in  timo  aro  comparatively  indefinite,  and  they  Hbto 
no  dofinito  localiiuitiona  in  spaco.  That  is  to  say,  they  aro 
not  limited  by  preceding  and  succeeding  states  of  conscioos- 
&C8S  with  any  precision ;  and  no  identifiable  bounds  aro  put 
to  tliern  by  Elates  of  cooEciousneas  that  co^exist.  Here,  IIkji, 
tho  rcUitional  element  of  mind  is  oxtrumoly  inconspicuous. 
The  sequences  nmong  emotions  that  con  occur  in  a  given 
period,  are  comparatively  few  and  indoteruiosto ;  and 
between  such  two  or  three  emotions  as  can  oo-«sist  it  it 
impossible  to  distinguish  in  more  than  a  Tagoe  way. 

$  69.  Further  and  equidly<important  distinutions  obtain  l 
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between  tbs  tncts  of  conscioa-tneiis  Urns  broadly  oonlrastcd, 
■nd  tliey  wo  wmilorly  causpd.  Presence  of  Uio  reldtional 
eteraeots,  seen  in  tbu  mutoal  limitations  of  feelings,  aiiniil- 
taneoDB  and  HuccessiTo,  ii  iicooinpimi(.-d  by  tbo  mtitiial  coh^ 
doa  of  feelings;  «nd  abaence  of  tbo  rcliitionnl  clcmeDla, 
•CCD  in  tbo  indctcrnunate  boondorios  of  feelings  in  Bpnoe 
luid  time,  is  nocontpanic-d  by  tlioir  inct^orence.  Let  u» 
TV-observe  tlie  trttcta  of  conitcioasiieM  »bovo  compared. 

Ho  fibarpIy^dofiDed  patches  of  colour  that  occur  togctIi«r 
in  a  Tisoal  imprcasion,  are  indisaolnbly  tmited — beld  rigidly 
in  juxtaposition.  And  sncceesire  rtsnal  feelings,  snch  as  are 
piodoced  by  tmasfurring  tbo  gazo  from  one  object  to 
another,  bare  a  ntrungtb  of  connection  that  gircs  a  fixed 
oonBcionsncsa  of  their  order.  Thua  tbo  Tisual  fiX'Iings, 
aboTO  all  others  distingnishcd  by  the  sharpness  of  their 
mutnal  limitations,  aru  absolatoly  cohpTcnt  in  spiicc  and 
very  coherent  in   time.  Between    KensationH    of 

tODch  given  by  an  object  grasped,  the  cohesion  is  not  so 
grcnt.  Thongb  the  two  feelings  prodnccd  by  two  points 
t^t  atmoltancoiuly  by  a  fiugcr,  hold  together  bo  that 
they  cannot  be  remored  far  from  one  another  in  conscions- 
nvss ;  yet  iht)  bond  aniting  thorn  has  much  \tm«  rigidity  than 
the  bond  aniting  tlio  visual  feelings  produced  by  the  two 
points;  and  when  the  feelings  are  more  than  two,  their  con- 
nections in  consciousness  are  loose  unongh  to  permit  of 
mndi  Tariation  in  the  conception  of  their  rdativo  ponitions. 
StiD  the  strength  of  links  between  co-existing  feelings  of 
tonoh  is  considerable;  as  is  also  that  bittween  snocessivo 
feelings  of  the  same  kind.  Among  tbu  simultaneous 

fuelings  cansed  by  simnltanoons  soonds,  CHpecially  if  they  aro 
not  in  liamiony,  tho  dercct  of  cohci^ion  is  as  marked  as  the 
defect  of  motual  limitation.  Uut  among  tho  sucoeuivo  fccl> 
ings  prodaced  by  snccessive  sonnds,  wo  find  tliat  along  with 
distinct  mutnal  limitations  there  go  decided  mutoal  coh^ 
sioDS.  Scqneut  notes,  or  articulations,  cling  together  with 
tenacity.  Much    loses    clearly  bounded    by  onu 
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onotbor  as  are  taates,  simnltaiieoDS  and  enccessire,  they  are 
also  ooiaparatively  inooherent.  Among  co>cxi£teat  tastes 
t^ero  are  no  conawtious  like  Uioito  botn-cvn  co-vxiittCDt 
visual  feelinga,  or  ereo  like  tlioae  between  the  BoandB  pro- 
duced St  the  same  instant  by  a  band ;  and  tastes  do  not  hold 
together  in  ECqnonco  as  do  tho  tones  of  cadence  Of 

i!inclU  ttie  like  ia  true.  Along  with  Toguenc^s  in  the  bennd- 
i  iig  of  one  by  another  there  goes  bat  a  foeblo  Unking  together. 

Tbo  fcdinga  nccompanying  muscular  actions  h&vo  cohc- 
Btons  that  are  hidden  in  much  tho  eixmo  way  as  ore  their 
limitations.  The  difficulty  of  observing  tho  mntoal  limita- 
tions of  muHculor  feelings^  is  duo  to  tho  fact  that  each  muscle, 
or  set  of  muscles,  passes  from  a  state  of  rost  to  a  statu  of 
action  or  trom  a  state  of  action  to  a  stato  of  rest>  through 
gradations  that  occupy  an  approcisblo  time ;  and  that,  coa- 
Hcqucntly,  the  accompanying  fcclinj^,  instead  of  Ix^ioning 
and  ending  strongly,  ahadca  off  at  both  extremes.  Being 
thus  weak  at  tho  places  where  tliey  are  contigooas,  those  feel- 
ings ore  incapable  of  strong  cohesions.  Indeed,  if  we  except 
those  which  accompany  great  efforts,  we  may  say  that  they 
are  altogether  so  faint  compared  with  most  others  that  their 
rdatioos,  both  in  kind  and  order,  ore  neccesarily  incon- 
spicnoos.  Their  cohesions  are  in  a  great  degroo  those 
of  aatomatic  ncrvons  acta ;  and  ore  by  so  much  the  less  tha 
cohesions  of  conscious  states.  Those  very  ngtu 

ftfcUngs  which  havo  their  seata  in  tho  viscera,  may,  oa  boftn^ 
bo  exemplified  by  hunger.  Here  where  we  reach  sack  ex- 
treme iudc&niteoow  of  limitation,  boUi  in  space  and  time,  we 
roach  an  extreme  wast  of  cohesion,  llanger  docs  not 
Buddt-niy  follow  some  other  into  consciousness;  nor  is  it 
Kitililcnly  followed  by  some  other.  Ketthcr  is  there  any 
ainmliancous  feeling  to  which  it  cUngs.  The  relational 
element  of  Mind  is  almost  absent ;  holding  only  ia  a  fcobhi 
dcgn-A  with  some  tastes  and  smells. 

LuMtly,  among  tho  cent  rally -iuitiotod  feelings,  or  emotions, 
the  same  connection  of  charoctci-s  occurs.    When  omotjon* 


txyeiiai,  thoy  cnn  ecwcel;  be  aaid  to  hold  tojf&Uier:  iho 
botvcl  between  Ui«ra  is  so  feeble,  that  each  may  dkappcor 
witiiOQt  nfiecCmg  the  othcra.  UctwocQ  scqoCQt  emotions  tho 
links  hare  no  apprcciabla  strongth :  no  ono  is  uttochcd  to 
anodter  in  each  way  as  to  produce  conatanoy  of  Ktc<!ession. 
And  tboagh  btttween  emotions  and  certain  more  definite 
Cudisgs  which  prcoode  them,  there  ara  strong  ctnuwcbons, 
yet  these  oonnectiow  aro  DOt  between  emotions  and  aingio 
antecedent  feelings,  bat  between  emotions  and  large  groups 
of  antecedent  feelings;  and  even  this  cohesion,  very  vari- 
able in  its  strength^  may  entirely  (ail. 


^  70.  A  farther  trait  in  the  composition  of  Mind,  de- 
pendent on  these  correlated  traits,  may  next  be  set 
down.  Wo  have  seen  that  tiacta  of  consciousness  fonncd 
of  feetings  prodaecd  by  extcmni  dietnrbanocs,  arc  mostly 
distingnished  by  prcdominiuico  of  Hio  rclatiouol  element, 
involving  cloamess  of  mntnal  limitation  and  strength  of 
cohesion  among  the  component  feelings ;  and  wo  have  seen 
that,  cootrariwiso,  tho  foolinge  produocd  by  internal  distnrb* 
SBcea,  peripheral  and  central,  are  mostly  distingoished  by 
comparative  want  of  the  relational  elemont,  involving  propor- 
tionate defect  of  mntnal  limitation  and  cohc»ioD.  We  hare 
now  to  obserre  that  the  tracts  of  oonscioosnees  thus  broadly 
contrasted,  are,  by  conseqacncc,  broadly  contrasted  in  the 
respect  that,  in  the  one  case,  the  component  feelings  can 
unite  into  coherent  and  well-defined  cliuttere,  while,  in  tlie 
other  CMC,  tbey  cannot  so  unite. 

The  state  of  oonscionsocss  produced  by  an  object  seen,  is 
composed  of  shorply-ontlined  lights,  shodesj  and  ooloors, 
and  the  co-<'xtatcnt  feelings  and  rdations  entering  into  ono 
of  tlicse  groups  form  an  indissolablo  whole.  To  a  consider- 
able degree,  successive  risoal  feelings  cling  together  in 
d^ned  groQpfl.  As  moitt  of  'them  aro  caused  by  moving 
objects  more  or  less  complex,  it  is  difficult  to  trace  thia  clus- 
tCTiDg  of  them  in  scquenoo  apart  from  their  clustering  in 
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Co-vxistcnce.  But  if  tto  take  tlie  case  of  »  bird 
smJtUnly  flics  poirti  clow  to  ft  window  out  of  wliicb  wo 
looking,  it  ia  manifeiitt  that  tbe  8ucoo!i!tiv<^  feelings  form  a  con< 
Bcionsncsa  of  ita  lino  of  moTempnt  so  dr:(tned  and  cohormt 
that  wo  knew,  without  baring  moved  the  cjcs,  what  wa»  its 
oxnct  coano.  Tho  clnstcring  of  auditory  feelings, 

comparatively  ffwblo  nnnrng  thopo  occwrriiig  simultoneooaly, 
18  coniparativoly  atronir  among  those  occnrring  6n<:ce8aiyely. 
Bcnco  tlto  consolidntod  groups  of  GonnJa  which  wo  know  id 
coBSCiooSDCSS  aa  words.  Hence  tJio  chains  of  notes  which 
wo  retnember  as  masical  phrases.  Tbe  clostering  of 

tactual  fwlings  in  relations  of  co-cxietenco,  though  bj  no 
moans  ao  decided  as  tho  clustering  of  co-existent  visDal  foci- 
ings,  eithor  in  the  cxtt-nt  op  complexity  of  the  clnsters  or  the 
Grmnces  willi  which  thoir  oomponont«  arc  united,  is  ncvor- 
(beloM  considerable.  When  tho  hand  is  laid  on  some  smaU 
object,  as  a  key,  a  number  of  impressions  may  be  dia> 
tingiUHbcd  as  scpumle  though  near  one  another;  batwhilo 
their  mutual  relations  are  so  far  fixed  that  approximate 
limit«  within  which  they  cxiot  arc  known,  they  do  not 
constitute  anything  like  such  a  fixed  and  dcSnod  group  as 
thifsc  giveu  by  viaiou  of  the  key.  This  imperfoct  clustering 
in  co-existpQco  is  accompanied  by  imperfect  clustering  in 
Hequciice.  The  siicccesiro  fuvlinga  prodnocd  by  a  fly 
creeping  over  the  hand,  hold  together  strongly  enough  and 
definitely  enough  to  ooDsUtutu  u  consciousness  of  its  general 
movement  as  being  towards  the  wriisb  or  from  tho  wrist, 
across  from  right  to  left  or  from  lell  or  right ;  but  thuy  do 
not  form  a  consciousness  of  its  exact  courso.  Tastes 

noito  only  into  very  simple  and  incoherent  clusters  in 
co-«xigtencc ;  while  in  sequence  they  scarcely  unite  nt  alL 
And  the  like  is  true  of  smells. 

Such  capftbility  of  clustering  as  is  displayed  by  tbe  pe>-i> 
phc rally-initiated  feelings  caused  by  internal  distorbaaoes, 
oceurs  among  those  accompanying  tho  tnovonwoits  of 
mosclea.    But,  along  with  the  comparalivo  vagueness  of 
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in  and  Tranb  of  strong  oohesioo  wbidi  chamcterigie 
feelings,  th«ni  goes  a  conparatire  iudi«tit]ctncs;t  of  tho 
elosten.  Though  Uia  nervoaa  seta  of  which  muscuUr 
notiona  are  results,  combine  into  groups  with  mocti  pre- 
dsko,  yet  the  combination  of  tliem,  »t  first  fbeble,  booomea 
strong  only  by  icpcttitton.  And  m  tho  repotitioa  which 
mokes  the  combination  strong,  makes  it  to  tho  same  extent 
ftutonuUic,  the  conoomitant  feelings  become  Icsa  and  less 
distinct,  and  &de  from  coDSCtonsnoas  ax  fast  as  tht^  unite. 
How,  in  mascolar  acts,  oumplote  clustering  Mid  unconscious- 
ness go  togt'tlior,  is  seen  in  the  fikct  that  oonscioasness  im- 
pedes clostcred  muscular  acts.  Ailer  having  many  ttmss 
gone  tJirongh  the  series  of  compound  movements  required, 
it  is  possibld  to  walk  across  tliu  room  in  the  dark  and 
lay  hold  of  tho  hnndlu  of  Lho  door — no  long,  that  is,  as  the 
awTemeiits  are  gone  through  nnthinkingly.  If  tboy  are 
cosacjoQsly  made,  Cailore  is  almost  certain.  Of 

the  farther  class  of  feelings  initiatod  within  the  body, 
indndJDg  appetites,  pains,  &c.,  it  is  scarcely  neodfiil  to  say 
thai  there  is  among  thorn  no  formation  of  coherent  groups, 
lltcir  great  indefiniteoesa  of  limitation  and  accompanying 
want  (^  cohesion,  forbid  unions  of  them,  oitbor  inmaltaueoas 
or  sncoesave. 

Obviously  tho  omotionH  arc  characterized  by  a  like  want 
of  combining  power.  A  coufu»ed  and  changing  chaos  is 
jvoduccd  by  any  of  them  which  co-exist.  In  foot,  the  ab- 
sence among  them  of  capacity  for  uniting,  is  as  marked 
OS  its  preseuco  among  those  visual  feelings  with  which  wo 

t  out. 


$  71.  We  come  now  to  more  complex  manifestations  of 
these  general  coutmsts.  In  tracts  of  cosscioasoeea  wltero 
the  relational  element  predominates,  and  whero  the  ohis- 
tering  of  feelings  is  cousoqacntly  decided,  Uie  clusters 
themselvee  enter  into  relations  ono  with  another.  Qronped 
feelings,  togeUior  with  the  relations   uniting  thcm^  aro 
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ftisc>d  into  wholes  which,  comporting  themselves  M  sio; 
feoIingB  do,  combine  with  otlicr  snch  conitolidatod  gronpa 
in  definite  relations ;  and  even  gtvnps  of  gronps,  similarly 
fhsedj  become  in  liko  maimer  limited  by,  and  coherent  witli, 
other  groups  of  groups.  Conversely,  ia  tnwts  of  conscious- 
ness where  the  relations  are  few  and  vagae,  nothing  of  the 
kind  takea  place. 

It  ta  among  tho  visaal  fcdings,  above  all  others  molti- 
tudinons,  definite,  and  coherent  in  their  relations,  that  this 
compound  ctostering  is  carried  to  tho  greatest  extent. 
Along  with  tho  ability  to  form  that  complex  oonsctonsness 
of  lights,  Bhodcs,  and  colour*,  joined  in  relative  positions, 
which  constitute  b  man  as  present  to  sight,  tlioro  goes  the 
ability  to  fonn  a  consciousness  of  two  men  in  a  dofinito  and 
coherent  relation  of  positHHi — there  goes  the  ability  to  form 
a  cocscionsness  of  a  crowd  of  euch  men ;  nay,  two  «■  more 
Euch  crowds  may  bo  mentally  combined.  Tho  abrogate  el 
deliniti;Iy-rclat«>d  visual  fcvliiigH  Iciiown  as  n  house,  itsell 
i^regates  with  others  such  to  fonn  tlie  consciousnoss  of  ■ 
street,  and  the  streets  to  form  tho  oonacioasness  of  s 
town.  Though  tho  composod  clustering  of  risnal  feelings 
in  Bcquonce  is  not  so  distinct  or  bo  strong,  it  is  still  very 
marked.  N'nmerous  complicated  images  produced  by  objects 
se«o  in  eacocesion,  bang  together  in  oonscdousnetf  with  con- 
sidentMo  t<-aAcity.  niere  is  little,  if  any,  cluster- 

ing of  clusters  among  the  simultaneous  auditory  feelings. 
But  among  tho  successive  andilory  fuoliugs  tJicro  arc 
definite  and  coherent  comlnnations  of  groups  with  groups. 
The  fused  set  of  sounds  wo  call  a  word,  onitcs  with  many 
otfaera  such  into  a  sentence.  In  some  minds  these  cIuMter^ 
of  clusters  of  succcssivu  sounds  again  cluster  very  definitely 
and  coherently :  many  successive  sontencoa  are,  as  we 
say,  accurately  romombcred.  And  similarly,  musical 
phrases  will  ding  together  into  a  long  and  elaborato 
melody.  Among  the  tactual  feelinga  this  com- 

pound clustering  la  scarcely  traceable,  cither  in  space  or 
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no ;  Bcd  Uwre  is  not  Uio  remotest  approacb  to  it  in  tbo 
ot<nctory  and  goBtstory  feelings. 

For  form's  soko  it  is  needful  to  sa;  tliut  ihcso  higher 
degreea  of  tQeotal  compositioa  aro  entirely  iraatiag  among 
tbe  JiitenialIy-iBt(iat«d  feelings.  Only  among  tlioso  vliich 
aocompany  muscular  motion  is  there  any  npproocli  to  it; 
and  here  the  compoimd  clostering,  like  tbo  eirnplo  cluster- 
ings entails  progrcwing  nnoonacbosness. 

^  72.  One  more  kindred  trut  of  oompoRition  must  be  Bet 
down.  Thna  far  we  hare  observed  only  the  degrcct  of  mn- 
tonl  limitation,  of  cohesion,  and  of  complex  combining  power, 
among  feelings  witbin  «u:h  order.  It  reinflins  to  obaoiTB 
the  extent  to  whtcb  feelings  of  one  order  enter  into  rela- 
tions with  tho90  of  another,  and  tbo  conseqaont  amottnta 
of  their  mntnal  liroitationR  ntid  of  tbcir  combining  powers. 
To  trace  oot  these  at  all  fully  ivoald  carry  ua  into  unmsn- 
ageable  detail.    We  must  confine  onrsclvee  to  leading  Jscts. 

^elings  of  diSercnt  orders  do  not  limit  ono  aoothor 
as  dearly  as  feelings  of  the  wtmo  order  do.  The  clus- 
tered cotooTB  produced  by  an  olijc«t  at  which  we  look  are 
bat  little  intcrfor*d  with  by  a  Bound :  the  sound  does  not 
pat  any  npprcoinble  boundary  to  them  in  conscioUHueee,  but 
sc-rrcs  merely  to  dimmish  their  dominance  in  consciousness. 
Noitbcr  the  combined  noiaes  which  make  up  a  cmiTerBstton 
at  table,  nor  the  impressioDS  r«coircd  through  the  eyes  from 
the  dislies  on  the  t^ble,  aro  excluded  from  the  mind  by  the 
accompanying  tactnid  feelings  and  tostoa  and  smells,  as 
much  as  colour*  ore  excluded  hy  colours,  sounds  by  sounds, 
tastes  by  taste:*,  or  ono  tactual  feeling  by  another.  Of 
scnntions  arising  vitliin  the  body,  and  still  more  of 
emotions,  if  may  be  said  that,  unless  intOHse,  tliey  disturb 
hut  slightly  tbo  sensations  otherwise  nrisiug.  It  would 
almost  seem  as  though  a  soDsation  of  coloor,  a  sensation  of 
tonnd,  and  a  plcosamble  emotion  produced  by  the  sound, 
admit  of  being  superposed  in  oonsciouBncBs  with  hut  littlo 
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matnal  obscunitioii.  I>oubt1(!Ss  in  most  cuaot  two  aimpls 
feelings,  or  two  elu^tcrcd  Feelings  of  difforout  orders,  put 
boondri  to  ODO  another  in  timu  if  not  in  space :  tliero  is  ftn 
extremely  rapid  extrusion  of  each  by  the  other  rather  than 
a  continuous  presence  of  either.  Bat  it  is  manifest  th&t 
these  olternatiBg  cxtrnsions,  partial  or  complete,  by  foolings 
of  different  orders,  arc  less  distinct  than  the  extrusion  dT 
one  another  by  feelings  of  the  same  order. 

It  b  a  oonrolative  truth  that  feelings  of  different  orders 
cdiere  with  one  another  less  strongly  than  do  foolings  of 
the  same  order,  l^e  impressions  which  make  up  tho  vtsaol 
eoDSoioosuess  of  an  object,  hang  together  more  firmly  than 
the  group  of  them  docs  with  the  groap  of  sounds  making  up 
tho  uamo  of  the  object.  The  notes  composing  a  melody 
have  a  stronger  tendency  to  drag  one  another  into  conscious- 
ness  than  any  one,  or  all  of  them,  bavo  to  dng  into  oon- 
soiousacss  the  sights  along  with  which  they  occurred :  these 
last  may  or  may  not  cohere  with  them ;  but  the  following  of 
mm  note  by  the  next  is  often  difGcolt  to  prevent,  ^mi- 
larly,  though  there  is  considerublu  cohesion  bulwcon  the 
Tisnal  scosattons  produced  by  an  orange  and  the  taste  or 
smell  of  the  orange,  yet  it  is  quite  osaal  bo  have  a  visual 
consciousness  of  an  onngo  without  its  taste  or  ita  smell 
arisbg  in  oonsciousueM ;  while  it  in  scarcdy  possible  to  have 
before  the  mind  one  of  its  apparent  characters  unaccom* 
pam'ed  by  other  apparent  chanictors. 

A  further  fact  of  moment  must  bo  added.  The  feelings 
of  diflerent  orders  which  enter  into  definite  relations  and 
cohere  nu>st  stix>ngly,  are  those  among  which  there  is  a  pre- 
dominanoo  of  the  relational  elements;  and  there  is  an 
especial  facility  of  combination  between  those  feelings  of 
different  orders  which  are  respectively  held  together  by  re- 
lations of  the  same  order.  Tims  tho  co-existent  visual  feel* 
ings,  most  relational  of  all,  enter  into  very  definite  and 
coherent  rclationfi  with  co-cxistent  tactual  feelings.  To  tho 
groap  of  lights  and  shades  an  object  yields  to  the  eyes,  there 


aftacIieB  itself  very  strongly  the  group  of  impreasiota  pro- 
doccd  by  tonclimg  and  grasping  the  object.  Next  in  order 
of  fltrtngth  iiro  the  connections  between  ecnsfttions  reccired 
tbnmgb  tho  eyes  and  thoae  receivt>d  throiigli  the  curs;  or 
retber — bctiPDcn  clnstcrs  of  tho  one  and  cloatcrs  of  the  other. 
Bnt  tbongfa  the  feelings  clnstcrod  in  co-cxistimco  that  form 
the  visaal  oonacionsness  of  anything,  are  linked  with  mncb 
itrengtb  to  iho  foclbgs  clnstcrod  in  eoqacnce  that  fonn  the 
oonseioiuneBS of  ita  name;  yet,  probably  bocnuso  the  feelings 
fomisg  the  one  cluster  not  oniy  differ  in  kind  from  ttioso 
fonninp  tho  other  bnt  are  held  together  by  relations  of  a 
diflisTCnt  order,  tho  cohesion  of  the  two  cbtsters  is  not  so 
atrong.  As  wo  descend  towards  the  nnrelatioiial  feelings  wo 
find  that  this  combining  power  of  class  with  class  decreases. 
Between  tastes  and  smells  and  certain  TLacoral  seosations, 
luicb  AS  hnngcr  and  nanseft,  there  is,  indeeil,  a  considerable 
aptitude  to  cohere.  Bob  after  admitting  oxccptionB,  it  rcmatmi 
true  on  tho  arcrago  that  tho  cxtremely>nnroIatioQa!  states  of 
conscioasneita  of  different  orders,  connect  bnt  feebly  with  one 
another  and  with  the  cxtromoly-rclational  states  of  oon- 
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^  73.  Thna  far  wo  have  proceeded  as  though  Kfind  were 
composed  entirely  of  tho  primary  or  vivid  feelings,  and 
tho  relations  among  them ;  ignoring  the  secondary  or  fnint 
(eelings.  Or  if,  as  mnst  be  admitted,  there  has  b»-n  a  tacit 
recognition  of  those  secondary  feelings  in  parts  of  tho 
foregoing  sections  which  deal  with  tho  relations  and 
ooheatons  of  fw^Hnga  in  seqnenoe  (since  in  a  sequence  of  fcel- 
ingB  thoee  which  haro  passed  have  become  faint,  and  only 
tho  ono  present  Ls  vivid);  yet  there  has  been  no  avowed 
recognition  of  them  as  components  of  Mind  different 
from,  though  closely  allied  with,  iho  primary  feelings. 
Wo  mnst  now  specially  consider  them  and  the  part  they 
play. 

The  cardinal   fact  to  bo  noted  as  of  co-ordinate   im- 
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portance  witli  the  facta  aljovo  not«d,  is  tliat  wliila  eacTi  vivid 
feeling  is  joinoil  to,  but  distinguislioJ  from,  otlicr  vivid  feel. 
iogs,  simuIUucous  or  succcs^vo,  it  is  joined  to,  and  idcsti- 
fic<l  with,  ftiint  feelings  ttiat  have  resulted  fiom  foregoing 
Eimil&r  vivid  fecHoffs.  Eacli  p%rticuUr  colour,  each  Bpecial  _ 
soiiod,  cncli  sensation  of  touclt>  taste,  or  smell,  is  at  onca  I 
knowQ  as  auliko  other  sonaatioiiB  that  limit  it  in  Kpnov  or 
time,  and  known  as  like  tho  faint  hnas  of  certain  sensalioaa 
that  have  preceded  it  in  time— unites  itself  vrith  foregoing 
Bonsatiouit  from  which  it  does  not  differ  in  quality  bat  only 
in  intensity. 

On  this  law  of  composition  depends  tho  orderly  strao 
tiiro  of  Mind.  In  its  absence  tlica-o  could  be  nothing  bat 
a  perpetual  kaleidosoopio  change  of  feelings— on  cvvr- 
tronaforming  present  without  past  or  future.  It  is  bccaitM 
of  this  tttndcDcy  which  vivid  fceliDgs  have  Bcvcrally  to 
cohere  with  the  faint  forms  of  all  preceding  feelings  like 
themselves,  that  there  arise  what  we  call  id«at,  A  vivid 
feeling  does  not  by  itself  conslitnto  a  unit  of  that  aggro- 
gato  of  ideas  entitled  knowludgo.  Nor  docs  a  single  faint 
feeling  constitute  such  a  unit.  But  an  idea,  or  onit  of 
knowledge,  results  when  a  vivid  feeling  is  assimihit«d  to,  or 
coheres  with,  one  or  more  of  tho  faint  feelings  left  by  «uch 
vivid  feelings  prcviou.i!y  experienced.  From  moment  to 
moment  the  feelings  that  constitute  conscioosness  segregate 
— eacli  becoming  fused  with  tho  whole  aeriee  of  others  hko 
itself  that  have  gone  before  jt;  and  what  we  call  knowing 
each  feeling  as  widt  or  such,  is  our  name  for  this  act  vS 
segregation. 

The  process  so  carried  on  does  not  Ktop  with  the  anion  of 
each  feeling,  as  it  occurs,  with  tho  faint  forms  of  all  pt«- 
oeding  like  feelings.  Clusters  of  feelings  ore  simultanoonsly 
joined  with  tho  fiunt  forms  of  preceding  like  dusters.  An 
idea  of  an  object  or  act  is  compoi<<^d  of  groups  of  similar 
end  similarly-related  feelings  that  have  arisen  in  conscious- 
sess  from  time  to  time,  and  have  formed  a  consolidatod  scries 
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of  wliicli  thp  members  hsvo  partially  op  completely  lost  tlwip 
indjvidaolitics. 

TliU  union  of  pTcsoot  duiilered  feelings  with  post  clus- 
t«red  feelingB  is  carried  to  a  much  greater  degree  of  com- 
plexity. Groups  of  groups  ooalcsco  with  kindred  gronpa 
of  groups  that  preceded  thorn ;  and  in  thu  highur  types  of 
Miod,  tracts  of  consciousncsM  of  an  excessively  coniposito 
character  are  produced  alter  the  same  maimer. 

To  comploto  this  general  conception  it  is  ncedfii)  to  say 
that  as  with  feelings,  so  with  the  roUtions  between  feehngs. 
Parted  so  lar  as  mtty  bo  from  the  particular  pitirs  of  feelings 
and  pain  of  groups  of  fculiugs  they  seroruUy  uuit<^j  rchi- 
tiona  themselves  are  porpetoally  Regregated.  From  mO' 
Tnent  to  moment  relations  are  distinguished  from  one 
another  in  respect  of  the  degrees  of  contrast  between 
their  terms  and  the  kinds  of  contrast  between  their 
tCTTDB;  and  each  relation,  whilo  distinguished  from  varions 
ooDCurrcat  relations,  is  ftis«imilat<;d  to  previously -experienced 
relations  like  itself.  Tims  result  ideeu  of  rehitiona  as 
those  of  strong  contrast  or  weak  contrast,  of  descending 
intensity  or  ascending  intensity,  of  homogeneity  of  kind 
or  hetvrogoneity  of  kind.  Simultaneoit!*]y  occurs  a  segre- 
gation of  a  diffiTtrnt  Bpccics.  Each  rdation  of  co-exiHtence 
la  classed  with  other  like  relations  of  co-exiateoce  and 
separated  from  relations  of  co-existence  that  are  onlike 
it;  and  a  kindred  classing  goes  on  among  relations  of 
sequcacc.  Finally,  by  n  further  Bt^frcgation,  are  formed 
that  consolidated  abstract  of  relations  of  co-exiatence  which 
we  know  as  Space,  and  that  consolidated  abstract  of  rcln- 
tiona  of  seqnence  which  we  know  as  Time.  This  process, 
hero  briefly  indicated  merely  to  show  its  congruity  with  tho 
general  process  of  composition,  cannot  bo  explained  at 
length :  iho  elucidation  most  come  herc»ner. 

5  74.  And  now  liaving   roughly  sketched   tho  composi- 
tion of  Mind — having,   to  preserve   ckamcsa   of  OtttUnOt 
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omitted  details  and  passed  over  minor  qti&liliCDtions ; 
me  go  on  to  indicate  the  csscntiM  trulli  wUiclt  it  ia  n 
chief  purpose  of  tliis  chnptot  to  bring  into  view — the  tmti 
thiit  tho  niotliod  of  composition  remains  the  same  thronghoat 
the  entire  fabric  of  Mind,  firom  the  fonnation  of  its  simplest 
feelings  op  to  the  foriDation  of  those  immenso  and  complex 
aggregates  of  feelings  which  chorocterizo  its  highest  deve- 
lopments. 

In  the  hist  clinpter  we  saw  that  what  ia  objectively  a 
wave  of  molecular  change  propagated  through  a  nerve- 
centre,  ia  Bubjectively  a  unit  of  feeling,  akin  in  nature  to 
what  wo  cull  a  nervous  shock.  Tn  one  case  we  fgnnd  ood- 
cla«iTO  proof  that  whou  a  rapid  sncoesiion  of  each  waves 
yield  a  rapid  suocesiiton  of  snch  units  of  feeling,  there 
results  the  continuous  feeling  known  as  a  eeosation ;  and 
that  the  qoality  of  tho  fooling  changes  when  thcito  waves 
and  corresponding  units  of  fcoling  recur  with  a  different 
rapidly.  Further,  it  was  shown  that  by  unions  among 
simnltoneous  scries  of  snch  onita  recorriog  at  tinlikc 
rntca,  countless  other  sccmingly>simplo  scnsUions  are  pro- 
duced.  And  wo  inferred  that  what  unquestionably  holds 
among  these  primary  feelings  of  one  order,  probably  holds 
among  primary  feelings  of  a!l  orders.  To  what  does  thia 
conclosion  amount,  expressed  in  another  way  T  It  amounts 
to  the  conclusion  that  ono  of  those  foehngs  which,  as 
introspcctively  contemplated,  appears  uniform,  is  really 
gouoratod  by  tho  perpetual  assimilation  of  a  now  puLse  of 
feeling  to  pulses  of  fcoling  immediately  preceding  tt :  thv 
aeosatjon  is  constituted  by  tho  linking  of  each  vivid  pulse 
as  it  occurs,  with  the  series  of  post  pulses  that  were  aorerally 
vivid  but  havQ  sevcraJly  bccomo  laint.  And  what,  othcrwiso 
sUited,  is  the  conclusion  that  compound  sensations  result 
from  nnions  among  diSerent  concm-rent  series  of  such 
pulses  F  It  is  that  while  the  component  pulses  of  each 
series  are,  as  they  occur,  severally  assimilated  to,  or  linked 
with,  preceding  pulses   of  their  own  kind,    they  are  also 


I 
I 


Tin  cosFoamoir  07  iinn>. 

wrenJIj  combiood  in  sotne  roUlioa  wiUt  tlio  pulses  of 
ooncarrvnb  Bcrics;  and  tho  compound  smsaiioa  so  gcofr* 
mti*d  is  knovrn  m  differeDt  from  otbcr  compound  sensa- 
tions of  Uie  tuunc  ordvr,  by  virtue  of  Mine  epccinlitj-  in  the 
rcUdons  among  the  concurrent  series. 

Consider  now,  nnder  ita  moat  general  form,  the  process  of 
composition  of  Mind  described  in  foregoing  sections.  It 
ia  no  other  tlian  this  B»rac  process  curried  out  on  higher  and 
higher  platforms,  with  increasing  extent  and  complication. 
As  wo  IiaTo  lately  seen,  the  feelings  called  Bensations  cannot 
of  thtinnHclvot  conEtituto  Mind,  even  when  groat  numbers  of 
variooa  kinds  are  prcecnt  together.  Mind  is  constitated 
only  vhen  each  sen»ntioii  is  assimilated  to  the  faint  forms 
of  antecedent  like  ccnsationa.  The  consolidation  of  snc- 
oestivo  imits  of  fccUng  to  form  a  sensation,  is  paralleled 
in  a  larger  way  by  tho  oonsolidation  of  successiTO  sensations 
to  form  what  wo  call  a  knowledge  of  the  sensation  as  sudi 
or  such — to  form  the  smallest  separable  portion  of  what  wo 
call  thought,  as  distingnishcd  from  mcio  confused  scnticuoj. 
So  too  is  it  with  the  relations  among  those  feelings  that 
occur  together  and  limit  one  another  in  epac«  or  time. 
l^acli  of  these  relations,  so  long  as  it  stands  olono  in  cx- 
perieooo  with  no  antecedent  like  relations,  is  not  fUlly 
oognisablo  as  n  relation:  it  assumes  its  character  as  a 
component  of  intelligence  only  when,  by  recurrence  of 
it,  there  is  prodnced  a  serial  aggregato  of  such  rela- 
tions. Observe  further  that  whilo  each  special 
sensation  is  raised  into  a  prosimato  constituent  of  simple 
thooght  only  by  V-ing  fused  with  like  predecessors,  it 
becomes  a  proximate  constituent  of  compound  thought 
by  simnltjmconaly  entering  into  relations  of  unlikencss 
with  other  senrntieas  which  limit  it  in  space  or  time; 
jest  as  we  saw  that  the  units  or  pulses  that  fonn  simplo 
sensations  by  serial  onion  with  their  kind,  may  simul- 
taneoDsIy  help  to  form  complex  st-n-iatiuns  by  entering 
into  relations   of   diifercnco   with    units   of  other    kinds. 
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Tbo  flame  thing  obvionsly  bol^s  of  the  relations  tliem- 
eelvca,  that  exist  between  these  unlike  Bensations.  And 
thos  it  becomes  manifest  that  the  method  by  which  simple 
ficnsutiona,  and  the  relationa  among  them,  oru  compounded 
into  Btatca  of  definite  oonscioutncsi',  is  essentially  analogous 
to  tho  method  by  which  primitive  units  of  feeling  are  com- 
pounded into  sensations. 

Tlio  next  higher  stage  of  mental  composition  shows  rs 
this  process  repeating  itself.  The  virid  clnstcr  of  relatocl 
sensations  produced  in  ns  by  a  spcciid  object,  Itaa  to  be 
united  with  the  faiut  forms  of  clusters  like  it  tlmt  have  been 
before  produced  by  such  objects.  What  we  call  knowing 
the  object,  is  the  assimilation  of  this  combinod  group  of 
real  feelings  it  excites,  with  one  or  moro  preceding  ideal 
groups  which  objects  of  tlie  8nmo  kind  once  excited;  and 
the  knowledge  ia  clear  only  when  the  eertes  of  ideal 
groups  ia  long.  Etiually  does  this  principlo  hold 

of  the  conuexions,  static  and  dynamic,  between  each  such 
special  cluster  and  tlic  special  clust4;r»  generated  by  other 
objects.  Knowledge  of  tho  powers  and  habits  of  things, 
dead  and  living,  is  constituted  by  assimilating  the  more  or 
less  complex  n-lations  exhibited  by  their  actions  io  space 
and  time  with  other  such  complex  relations.  If  we  cannot 
so  assimilate  them,  or  parts  of  them,  wo  haTO  no  knowledge 
of  their  actions. 

That  tho  same  law  of  composition  continues  without  de- 
finite limit  through  tracts  of  higher  consciousness,  formed  of 
clusters  of  clusters  of  feelings  held  together  by  relations  of 
an  extremely  iuTotved  kind,  scarcely  needs  adding. 


^  75.  Bow  clearly  tho  orolution  of  Mind,  as  Uias  t^scod 
through  atioending  stages  of  composition,  coofonna  to  the 
hva  of  Evolution  in  general,  will  bo  eccn  as  soon  as  it  is 
said.  We  will  ghincc  at  the  correspondence  under  each  of 
its  leading  aspects. 

Erolatton  ia  primarily  a  progressiug  inti^ration ;  and 
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kroaglioafc  Uiis  ehaptor,  as  well  as  tTio  last,  progrr^iitij^  in- 
IwralioQ  baa  thrnst  itself  upou  na  a^  tho  fundamculitl  I'lict 
^k  mental  crolutk>ti.  Wo  came  npon  it  qtutc  nBexpccti^dljr 
ID  tlie  conclaaion  tbat  a  9oiflittion  is  an  integrated  scries  of 
nrrvoai  shocks  or  units  of  feeling ;  and  in  tlie  further  con- 
clusion that  by  integration  of  two  or  more  such  sories,  com- 
pound  sensations  are  formed.  We  hare  lately  seen  tbat  by 
an  integration  of  soccessjve  like  seosatioas,  there  arises  tho 
knowlodgo  of  s  fecnsation  as  sncb  or  sucli ;  and  tbat  each 
sonsatioD  as  it  occtint,  wliilo  tbiiH  integrated  with  il«  like, 
also  unites  into  an  aggregate  with  other  eensatious  tbat 
limit  it  in  spoco  or  time.  And  ire  haro  similarly  soen  that 
the  integrated  cluKters  re»uUtng,  entt^  into  higher  in- 
tegratioDS  of  both  these  kinds;  and  so  ou  to  tho 
end.  Tho    significaneo    of   theso    fects   will   bo 

apptecmtcd  when  it  is  remembered  that  the  tracts  of  con* 
sciOBsneBa  in  which  intcgmtiou  ui  nndecidcd,  are  tracts  of 
conacionsness  hardly  included  in  what  we  commonly  think 
of  as  Mind;  and  that  the  tracts  of  consciousness  presenting 
tho  attribnt«8  of  Mind  in  the  highest  degree,  are  thoso  in 
which  tho  integration  is  CBiried  furthest.  Hunger,  lliirst, 
naosOA,  and  visceral  feelings  in  general,  as  well  as  feelings 

«love,  hatred,  anger,  &c.,  which  cohero  littlo  with  one 
)tJicr  and  with  other  fecUnga,  and  thus  intcgmte  bat 
bly  into  groupn,  nro  portions  of  oonsciotisness  (hat  play 
«t  subordinate  parta  in  tho  actions  we  cb icily  class  as 
ntal.  Mental  actions,  ordinarily  so  called,  are  nearly  oil 
carried  on  in  terrasof  those  tnctiiftl,auditory,ami  visual  feel- 
ings,  which  exhibit  cohesion,  and  oonscqnent  ability  to  inte- 
grate, in  so  conspicnons  a  manner.  Our  intellectual  opera- 
tions ore  indeed  mostly  confined  to  tho  auditory  feelings  (as 
integrated  into  words)  and  the  visnol  feelings  (as  integrated 
mto  impressions  and  ideas  of  objects,  their  relations,  and 
their  motions).  After  closing  the  e^is  and  observing  how 
rolati rely- immense  ia  the  part  of  intellectual  consciousneas 
Ibat  is  suddenly  shorn  away,  it  will  be  manifest  that  tho 
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most  developed  portion  of  perceptive  "MHai  is  Ibrmedj 
Ihme  visual  fcclinga  wbich  cohere  so  rifpdiy,  which 
grato  into  Buch  turgo  and  numerous  oggrogaUis,  nad  which 
ix^-integmte  into  aggregates  immensely  exceeding  in  tbdr 
dt-gree  of  composition  all  aggregates  formed  by  other  feel- 
ings. And  then,  on  rixing  to  whtit  we  for  coavonience  dis* 
tinguiBh  as  rutional  Mind,  wo  iind  tho  integration  taking  a 
Httl)  widvr  rcAcli. 

Tho  ascending  phases  of  Mind  show  as  no  less  oonspiciu 
onaly,  the  increasing  hoterogenoity  of  tluM  tnt^rstcd 
aggregates  of  fuulings.  In  tho  Iwt  chapter,  Tre  taw  how 
soniattiooH  that  arc  all  compared  of  units  of  one  kind,  are 
rendered  hetorogoueoua  by  tho  combination  and  re-combina- 
tion of  such  units  in  multitudinous  ways.  Wu  havo  lately 
seoQ  that  tho  portions  of  conscioiuncus  occupied  by  the  in> 
tcmal  bodily  feelings  and  by  tho  emotion!),  are,  as  judged 
by  introspection,  rwlatively  very  simple  or  homogeneous : 
^irst  is  not  made  np  of  contrasted  parts,  nor  can  we 
separate  a  goat  of  passion  into  many  distingui»hab1o  com- 
ponents. Uut  on  passing  apn'ards  to  intellectual  conscious- 
uess,  thcro  meets  a»  un  increasing  variety  of  kinds  of  feel- 
ings present  together.  When  we  come  to  the  auditory  feel- 
ings, which  play  eo  important  a  part  in  processes  of  thought, 
wo  find  that  tho  groups  of  thom  are  formed  of  many  com- 
ponents, and  that  thoi^e  groups  of  groups  used  as  symbols  of 
propositions  are  very  hoterogonoous.  As  before  howevcrwith 
integration,  so  here  with  heterogeneity,  afar  higher  degree  is 
reached  in  that  coosciousnc^s  formed  of  visual  feelings,  which 
i.t  thomoHt  developed  partof  perceptive  Mind.  And  muchinore 
heterogeneons  still  are  those  tracts  of  consciousness  dia- 
tinguisbcd  as  ratioeinative  tracts,  in  which  the  multiform 
f».-lings  given  us  by  objects  through  eyes,  ears,  and  tactual 
organs,  aoM,  and  pdato,  arc  formed  into  conceptions  that 
answer  to  the  objects  in  all  their  attjibutes,  and  all  their 
activities. 

With  equal  clearness  does  iltnd  display  the  further  trait 
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of  Erolntion — increase  of  defi&iteness.  Both  the  centrally- 
initiated  feelings  and  the  internal  peripherally-initiated  foel- 
ings,  whiob  play  eo  secondary  a  purt  in  what  we  anderstand 
m  Uiad,  wo  found  to  bo  Tory  vagno  —  TCry  imperfectly 
limited  by  ono  anotlicr.  Contrwiwijte,  it  was  ehown  tliat 
the  tnntoal  timitotiona  are  decided  among  thaie  peripbemlly- 
initiated  feelinga  which,  ariabg  on  the  onter  sorfaoe,  enter 
largely  into  onr  intellectual  operations;  and  that  thu  risnnl 
feelings,  which  enter  by  far  the  mot^t  largely  into  our  in- 
tellcctnal  operations,  ore  not  only  by  far  the  sliarpe^t  in 
their  mntoal  limitations,  bat  form  aggregates  that  are 
mnch  moro  definitely  circumitcribcd  than  any  others,  and 
i^grcgiUea  botwcea  which  there  exiKt  relations  much  more 
deSnit«  than  those  entered  into  by  otlier  aggregates. 

Thns  the  conformity  is  complete.  Mind  rises  to  what  »ro 
Dniversally  recognized  aa  ita  higher  derelopmcnta,  in  pro- 
portion as  it  manifests  the  traits  characterizing  Evolntion  in 
gnnenl  (jFtr»(  Prinniphf,  §§  98  —  1-lB).  A  confused 
aentiency,  formed  of  recurrent  puUea  of  feeling  baring  but 
little  variety  of  kind  and  but  little  combination,  wo  may 
conceive  as  the  nascent  Mind  po«aosscd  by  those  low  types 
in  which  nerves  and  nervc-coiilres  aro  not  yet  clearly 
diSi^rentiuteil  from  ono  another,  or  from  Uie  tissues  inwfatc!i 
they  lie.  At  a  stage  above  tiii.*,  while  yet  the  organs  of  the 
higher  sensea  are  rudimentary,  and  anch  Bervea  as  exist  are 
incompletely  insulated,  Mind  is  present  probably  under  the 
form  of  a  few  eensations,  which,  liko  those  yielded  by  our 
own  visconi,  are  simple,  viigue,  iind  incoherent.  Aed  from 
this  npwarda,  the  mental  cvolnlion  exhibila  a  differentia- 
tion of  these  simple  feelings  into  the  moro  numerous  fciads 
which  tbo  special  senses  yield ;  an  ever- increasing  integra- 
tion of  such  more  varied  feelings  with  oue  another  and  with 
feelings  of  other  kinds ;  nn  over-increasing  multiformity  in 
^c  ^Kg^vgntoa  of  feelings  produced ;  and  an  over-increasing 
distiaetneea  of  structure  in  such  aggregates.  That  is  to  say, 
there  goea  on  subjectively  a  change  "  from  an  indefinite,  in- 
coherent  homogeneity  to  a  definite,  coherent WVeto^et^eto-," 
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parallel  to  ttukt  rcilUtribiition  of  matter  and  motion  vhhA 
coiutitutfis  ErolatioBoa  objectirel/  displayed. 

{  76.  The  correspondoQCcs  between  tbcso  views  of  meittat 
composition  and  tto  gcucrul  trutlis  respecting  nervous 
Etniclitrc  nnd  nervous  functions  set  fortli  in  the  hist  part, 
must  be  briefly  indicated. 

8peakiug  generally,  feelings  and  the  relations  botiropa 
feelings,  correspond  to  ncrvo-corpusclps  und  tho  fibres  which 
connect  nervc-corpusclc!!;  or  rather,  to  tho  molecalar  changes 
of  which  ncTvc-corpnsclca  «ro  tho  Boats,  and  tlio  molecular 
changes  transmiltod  tlirough  Gbres.  The  psychical  relation 
between  two  feelings,  answers  to  the  physical  reUtioa 
between  two  distorbcd  portions  of  grey  matter,  which  aro 
put  in  such  direct  or  indirect  commonicalioa  tliat  some 
dischargo  takes  place  between  them. 

Tho  &et  ibat,  iis  clomonts  of  coiiscioasQes!$,  tlie  relations 
between  feelings  are  very  short  in  comparison  with  the  feel< 
Ings  they  unite,  has  thus  its  physiological  eqnivalcnt  in  tho 
fact  that  tho  transmission  of  a  wave  of  change  throngh  a 
Borvc-fibre,  is  very  rapid  in  comparison  with  ttio  tntnitformo- 
tioa  it  sots  up  in  a  nerve-centre.  If  we  consider  each  such 
traosfonnation  to  be  phj^sically  that  which  psychically  wo 
coatider  a  unit  of  feeling,  then,  remembering  its  appreciablo 
duration,  wo  may  understand  how  it  happens  that  when  tho 
waves  of  moloimlar  change  brought  by  an  in-coming  nerve- 
fibre  exceed  a  certain  rate  of  reoorrcnco,  the  transformation 
set  np  b;  each  lasta  till  the  next  commences ;  and  hence  the 
corresponding  oaita  of  feeling  become  fused  into  a  con- 
tinuous feeling  or  sensation. 

We  have  iwcn  that  predominance  of  tho  relational  clement 
of  Mind,  characterizes  the  peripherally'iaitiat«d  tracts  of 
cooscioosnces  which  external  objects  produce.  Between  this 
fact  and  tlie  fact.-;  of  nervous  stracture,  there  is  an  obviona 
agreement.  Take  the  cmo  of  the  eye.  The  retina  being  an 
area  formed  of  an  immense  number  of  eeneitivo  elements, 
cJastt  to,  but  separate  from,  on©  aootber,  auA.  'Wfaii^  e»do. 
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K  independent  oentripeta]  Bliro;  it  results  that  tbg  rcla- 
ns  that  nay  be  established  between  each  ono  anil  nil  tlio 
otbon  are  eoonnouti  in  narabcr,  and  that  enormoas  numbers 
of  retatJons  may  be  established  between  simaltoscoitsly- 
ozcitcd  cluBlers  of  them  and  oihor  8imtiltaaccmsty>excited 
cluten.  The  elmrpness  of  mntnnl  limitation  of  the  fe«lings 
and  closten  of  feeltngB  here  initiated,  is  also  clearly  dno  to 
these  same  atrnctural  peculiarities;  sa  are  aUo  their  rigid 
cohesions  and  extensive  integrations.  Without  naming  the 
intermediate  caws,  it  irill  snffico  if  we  jtasa  to  the  other 
extreme  and  observe  how,  in  the  visceral  nervous  syiitem, 
whence  oomo  feelings  that  are  so  simple,  so  indefinite,  and 
^■D  incoherent,  thoru  i.t  nn  abscnoo  of  the  appliances 
^Ptrluch  seoore  independent  excitements  of  adjacent  norro- 
ferminatifflu, 

A  further  harmony  of  tho  aame  order  may  ho  noted.  Tbe 
relational  element  of  Mind,  as  shown  in  matnal  limitotion,  in 
strcngtli  of  cohesion,  and  in  degree  of  cluatering,  is  greater 
between  feelings  of  the  samo  order  than  between  feeling  of 
^jnc  order  and  those  of  another.  This  answers  to  t!ic  fact 
^Bat  the  bundles  of  ncrve-Sbres  and  olu!itcr»  of  nerve- 
TWtoIes  belonj^inff  to  feelings  of  ono  onler,  ore  combined 
together  more  diroctly  and  intimately  tb-m  they  are  with  the 
fibres  and  vesicles  belonging  to  feelings  of  other  oriers. 
Similarly,  it  hoMn  among  feelings  of  different  orders,  that 
the  readiness  to  enter  into  relations  is  mnch  greater  between 
those  anting  in  the  higher  sense-organs,  which  have  ncrvou 
oeatres  closely  connected,  than  between  thcra  and  the 
Tisceral  feelings  which  arise  in  parts  of  the  nervous  system 
tbat  communicate  bnt  indirectly  with  tho  higher  centres. 
Even  an  anomaly  appears  thus  explicable.  That  such 
Bnrelational  feelings  as  smells  liavo  exceptional  powers  of 
calling  up  remembrances  of  past  scenes,  is  probably  dno  to 
the  fact  that  the  olfactory  centres  are  outgrowths  (Vom  the 
cerebral  hemispheres. 

Wc  havo  seen  that  the  development  of  Mind  is  fnnda- 
meartZ/fflnxncrMsin^  in  fe-gration  of  feelings  olxsacceasv^A'?- 
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higher  Btages,  along  with  which  there  go  iacioosing  h«t«n>- 
gvninty  and  do&niteaess;  ftnd  Uicso  truita  aoswcr  to  traits  in 
tbo  erolution  of  tlio  n«rvon»  systom  boforc  contempl&tc^. 
For  wo  found  that  atoug  with  growing  distinctnoss  and 
mnltifotmity  of  etructuro,  tharo  is  thronghout  an  adv&Qciiig 
intogration  of  structure  as  well  as  of  omss.     (See  §  S.) 

Oao  more  correspondence  of  inoment  may  be  pointed  oat 
■ — a  corre«pondonoo  tlmt  replaces  a  anpposod  disoordaoce. 
The  most  developed  and  conspicnoua  part  of  Mind  chiefly 
oocnptcs  men's  attention ;  and  honco  ihcy  K{>cak  of  Mind 
and  Intelligonee  as  eqmvulent«.  As  hinted  in  ^  7,  even 
pby otologists,  intending  to  ignore  all  pre-ronceptiona,  hare 
been  led  into  difRculties  of  interpietatioD  by  inadvertently 
sotting  out  with  this  belief  as  their  postulate.  But  Mind  is 
not  wholly,  or  cron  mainly,  Intelligence,  We  h.'wc  scon  that 
it  consists  largely,  and  in  one  sense  entirely,  of  Feelings.  Kot 
only  do  Feelings  constitnte  tho  inferior  tracts  of  conscions* 
noes,  bat  Feelings  are  in  all  cases  the  materials  out  of  which, 
in  the  superior  tracts  of  consciousnesa,  Intellect  is  orolrcd 
by  structural  oombinatios.  Erorywhore  Feeling  is  tho 
substanoo  of  which,  where  it  is  present.  Intellect  is  the 
form.  And  whero  Intellect  is  not  present,  or  but  little 
present.  Mind  consists  of  feelings  that  are  unformed  or  but 
littlo  formed.  Intellect  eompri^hends  only  the  relational 
elements  of  Mind;  and  to  omit  Feelings  is  to  omit  tho 
terms  between  which  the  relations  exist.  Tho  recognition  of 
this  tmth  mvcfl  ns  from  tho  error  of  looking  for  a  regular 
corpcspondcnco  between  the  development  of  tho  nervous 
syslom  and  tho  dogroo  of  Intelligonco.  As  in  $  7  wo  saw  that 
the  size  of  the  ncirrous  system  vaiios  portly  as  tho  quantity 
of  motion  evolved,  and  partly  as  the  complexity  of  that 
motion ;  so  here  we  see  tliat  the  sixe  of  the  nerrous  system 
varies  partly  as  the  qnantity  of  Feeling  (which  has  a  general 
relation  to  the  qnnntity  of  motion)  and  partly  as  the  degroo 
of  Intellect  (which  has  a  general  relation  to  tho  cxjmplexily 
of  tho  motioD).  And  thus  interpreting  tho  facts,  supposed 
anonudjes  dinppcw. 


CHAPTEEm. 
THE  BELATIVITT  O?  FEELISC9. 

^  77.  Miod  being  composed  of  FvcUnga  and  tlie  R«1a- 
tioM  betweea  Feelings,  and  tlie  aptitados  of  FoeKsga  for 
entering  into  Relatioas  TaiTing  with  their  kinds,  the  Ketati* 
rily  of  Feelings  is  an  cxpivEsion  applicable,  in  on«  geaae,  to 
certain  of  the  purvlj  snbjcctivo  phenomena  described  in  the 
last  chapter.  But  it  ia  hero  to  bo  understood  in  quite  a 
diffitrcnt  sense.  Haring  contemplated  Feelings  in  tlieir 
relations  to  one  another  as  oomponenta  of  couscJoasneas, 
wo  have  now  to  contemplate  them  in  their  rclationa  to  the 
things  beyond  conscioiKnCBS  bj  which  they  aro  prodnecd. 

Moreover,  tho  things  beyond  conacioasneBS  here  to  bo 
conndered,  arc  not  tlio  nerve-diiitnrbanocs  which  are  llio 
phyncnl  sides  of  what  we  call  feelings  on  their  paj'cbical 
sifirs :  already,  in  tho  chapter  on  yKstho-Physiology,  the 
nlalions  between  the  sabjoctiTe  and  objective  faova  of 
nervoos  changes  have  boon  described.  Our  prcnent  inquiry 
is  into  ihe  nature  of  the  connexions  between  feelings,  and 
forces  existing  oatsido  tho  organism.  To  treat  of  these 
without  going  over  any  ground  before  traversed  is  difficult; 
■hice  an  external  action  being  related  to  a  feeling  only 
through  an  intermodiato  nervous  change,  tho  intermediation 
jmnot  well  bo  left  out  of  eight.  Occasional  brief  repetitions 
tDu«t  tlicreforo  bo  excuaed. 

It  should  be  further  premised  tlut  we  nn  b«T«  TOtkOcscuiA 
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nminly  witli  periphenilly-iiiitiaU-d  feelings  which  have  oiter- 
na!  origins ;  or  rather,  with  those  primary  or  vivid  fonns  of 
thorn  which  wo  call  rcnl,  in  contradistinctioa  to  tho  aecondar7 
or  faiat  fornui  wo  cull  idcul. 

§  78.  Thfi  genoml  truth,  runiilinr  to  nil  students  of  Psy- 
chology, which  it  iH  Iho  object  of  this  chapter  to  present 
■nndcr  its  mnny  aspects,  is  tliat  though  istenial  feeling 
liabitoally  dcpentb  on  cxtcnutl  agent,  yet  there  is  no  likeness 
between  them  either  in  kind  or  degree.  TTio  connexion 
between  objective  cause  and  subjective  eObct  is  cnnrliiiont^ 
in  ways  extremely  complex  and  variable — ways  which  wa 
will  proceed  to  consider  Ecriatim. 

^Ve  fthull  find  that  ciich  sot  of  conditions  so  modifies  the 
connexion  between  objective  cauec  and  subjective  cffb'rt  u 
to  determine  the  qoalitativo  character  of  the  cSect.  In 
otlier  words,  the  same  agent  prodncos  feelings  of  quite 
unlike  natures  according  to  the  circnmstancea  onder  which 
it  acts. 

Wc  shall  further  sco  that,  besides  tbis  qualitative  unlike- 
nesa,  tboro  is  a  quantitative  aDlikcues».  Between  the  outer 
foroo  and  the  inner  feeling  it  excites,  thcro  is  oo  sncb  cor* 
relation  as  that  which  the  physicist  calls  equivalence — ^nay, 
the  two  do  not  even  maintain  an  unvarying  proportion. 
Equal  amounts  of  the  samo  force  arouse  diSeront  amoosts 
of  the  same  feeling,  if  the  circumstances  differ.  Only  whilo 
all  tho  conditions  remain  constant  is  there  somotbing  liko  a 
constant  ratio  between  the  physical  antecedent  and  the 
psychical  consequent. 

$  79.  Were  I  not  bound  to  enumerate  all  aspects  of  this 
relativity,  it  vronld  bo  needless  to  say  that  the  connexion 
between  the  outer  agent  and  Uio  inner  feeling  generated  by 
it,  depends  on  the  stracturo  of  (lie  species. 

Obviously  the  forms  of  sen.tatioa  that  can  bo  roused  in 
tho  consciousness  of  a  creature,  are  primarily  determined  by 
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die  periplteral  organa  nitli  wbtch  Ha  type  in  «ni1ow(x1.  This 
is  ao  even  wiUi  the  most  general  of  tlie  eensattoiift — tliikt  of 
Tottck.  A  Crustacean,  ovcrywliorc  enclosed  in  a  hard  exo- 
akeletou,  can  have  no  such  tactual  impressions  as  those  which 
are  poestblc  to  a  eoll-skinnod  animal.  Tbo  impression* 
itcciyed  from  tho  ends  of  its  limln  and  dawn  when  they 
cone  in  contact  with  external  objpcte,  may  ho  compiirod  to 
those  which  a  man  receives  from  poking  objectt  with  the 
end  of  his  walking-stick.  Still  more  manifestly 

are  tlio  special  scu^ttiuns  dependent  for  their  qnalities  on 
tbo  prc«enco  of  special  sense-organs.  Take  th«  auditoty 
Bcnsatiom.  Tarions  aquatic  creatures  that  hare  no  derclopcd 
oi^ns  of  Hi-»ring,  are  nerortheless  affected  hy  those  vibra- 
tions which  to  creatares  better  eiiflowod  aro  eonorons. 
When  such  vibratioofl  arc  propagated  through  tlieir  medium, 
they  contract  tbemsetrcs,  or  they  withdraw  into  their  sliells 
if  they  have  them.  Wc  may  reasonnbly  osenmo  that  what 
thoy  feel  is  a  jar  somewhat  resemhling  Uie  jar  rooej\-cd  by 
tbo  band  from  a  librating  musical  inatnmient.  Bat  in  any 
cue,  the  (juftlity  of  tlie  feeling  exeittd  in  these  lower  animals 
by  aonoroiis  waTea,  is  wholly  unlike  the  quality  of  the  feel- 
ing which  ench  waTcs  excito  in  higher  animals. 

That,  qualities  being  aliko,  tbo  quantities  of  the  feelings 
produced  by  given  agents  vary  with  the  specific  »tniet«ro3, 
is  an  equally  familiar  truth.  In  s  bird  or  mammal  having 
ayes  that  fit  it  for  nocturnal  habits,  the  sensation  aroused  by  a 
taint  light,  is  much  greater  than  is  aronxod  by  it  in  a  diurnal 
bird  or  mammal ;  imd  the  light  which  gives  to  a  diurnal 
creatttre  a  modcimte  amount  of  sensation  eulBces  to  dazzle 
the  nocturnal  creature  by  its  excess.  Similarly 

with  the  ol&ctory  feeJings.  An  odoar  which  has  no  ap- 
preciable effect  on  tbo  consciousness  of  a  man,  has  a  veiy 
markcd  eflect  on  the  consciousness  of  a  dog.  E\-ea 
\arietieB  of  dogs,  as  the  greyhound  and  the  beagle,  yield  us 
evidence  of  decided  qnantitativo  differences  between  the 
mental  changes  caused  by  tho  nuie  odour. 
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Th^se  fow  insUaccs  WArmnt  iu  in  suspecting  UuU  m  no 
two  spccitti  Aoc»  n  given  amoant  of  a  given  outer  aguat 
excite  exactly  the  same  kind  and  quantity  of  reeling. 

§  SO.  'iliis  apparcQtl}'  hasty  generalization  is  justified 
by  llio  generalization  to  wbich  wo  oomc  nest;  namely,  that 
within  tliQ  same  BpccicB  tbo  rclntion  1>ctvrv«n  objective  caose 
and  aubjectivu  effect  %-aric9  both  quolitutivoljr  and  qnantita- 
tively  with  tb«  constitution — ^varies,  lliat  is,  with  tbc 
individual  b  true  tare. 

That  peculiarity  of  viaion  discovered  in  himself  by  Daltou, 
Mid  Kometimes  named  after  him,  yields  an  instanoo  of 
fjualitativo  difFerpoco.  To  those  organized  aa  he  was,  lie 
visible  world  does  not  [present  all  the  rations  fceUngs  of 
colour  that  it  does  to  raanlcind  in  general.  Sensations  which 
to  others  sccin  strongly  coutraated,  as  red  and  green,  Boem 
to  them  the  xame.  Whence  we  muRt  concladc  that  certain 
utherial  undulationa  produce  in  such  persona  feelings  unlike 
tho^    they    produce    in    other    persons.  From 

sentient  statca  excited  Ihrongh  the  cars,  may  be  drawu 
another  illuHtratioa.  Aiiriul  pulMe^i  recurring  at  the  rate  of 
sixteen  per  second  arc  pcrc<-ivod  by  some  as  scpamte 
puUea;  but  by  some  they  are  perceived  as  a  tone  of  very 
low  pitch.  Similarly  at  the  other  extromo.  Vibnitioua 
oxoocding  thirty  thousand  per  Hccund,  arc  inaudible  through 
certain  ears ;  while  through  curs  that  are,  as  wo  may  suppose, 
of  somewhat  unlike  structures,  these  rapid  vibrations  are 
known  as  an  excessively  acute  sound. 

Quantitative  differencca  of  sensation  that  ore  cAusod  by  dif- 
ferences of  individual  organization,  every  one  observes.  All 
orders  of  sensations  exemplify  them.  Here  are  instoaccs 
from  each.  Thick-Hkinncd  persons  arc  inseosiblo  to 

tactual  impressions  which  thiii-skitineii  persons  clearly  feel ; 
Rud  there  are  persons  by  whom  minute  unlikenessea  ofsnT- 
&ce  are  so  distinctly  perceived  that  they  are  employed  to 
judge    of  ooDunodities,    such    aa  raw    silk,  by  handling 
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b;  some  ore  readily  appreciable  by  otLcra,  the  (iiimcr-table 
constantly  reminds  as.  And  that  there  are  profesaitnul 
taaben,  sbows  that  tho  gnstntory  feeling  produced  by  a  giroo 
qaanttty  of  sapid  substance,  is,  in  exceptional  orgunizntions, 
mach  greater  than  osoal.  With  smelLi  it  is  the 

same.  Tliere  arc  those  to  whom  ([iiitc  delicate  pcrfnmca 
seem  of  OTerpowering  strength.  And  there  are  tlioso  to  whom 
odonrs  asudly  felt  to  bo  diHgusting  in  Uio  extreme,  are 
scarcely  perct-ptiblo.  Constitutional  diSprcucva  in 

quickness  of  hi'aring,  sometimes  marked  between  persons 
of  the  same  race,  are  more  marked  between  persons  of 
different  races.  By  patting  his  ear  to  the  ground  a  savage 
heats  Roundfl  inaudible  by  a  civilized  man.  Tho 

like  holds  with  vtaual  sonsitivoncit^.  The  Bushman  is  im- 
prrssiblo  by  changes  in  tho  field  of  view  which  do  not  impress 
tho  £aropc«Ji.  And  such  tests  as  occur  in  tho  telescopic 
Karch  for  minntc  stars,  show  that,  in  tho  same  race,  tho 
amount  of  light  which  excites  a  distinct  feeling  in  one 
person,  excites  no  feeling  in  another. 

Thus  we  may  make  wider  tlio  startbng  inference  drawn 
in  tlio  last  Boction.  Besides  concluding  tliut  in  no  two 
spikes  are  tlie  snbjoctive  efTccts  produced  by  given  objec- 
tive acttobtab»oIateiy  alike,  qualitatively  and  quai)tilatively; 
we  may  conclude  that  they  are  absolntely  alike  in  no  two 
individuals  of  the  same  species. 


$  81.  WhatOTer  thcro  may  seem  of  excess  in  tliis  state- 
ment will  diMppear  when  wo  remember  that  even  in  the 
same  individual  the  quantity,  if  not  tho  quality,  of  the  fcel> 
ing  excited  by  an  external  agent  constant  in  kind  and  do- 
gree,  varica  according  to  the  constitutional  stiite. 

Of  qnalitative  variations  wo  havo  but  vague  and  indirect 
crideace.  6tiU  the  oxperienccs  of  invalids  yield  reason  to 
•aspect  that  they  occur.  There  are  abnormal  states  of  the 
aerroiM  system  during  which  illosiro  sensations  trouble  the 
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patie&t.  The  consciousness  of  ft  diaagreoaljlo  smcU  witicb  is 
cme  of  tlio  premonitory  BTtnptoiDs  of  aa  epileptir.  fit,  may  bo 
named  as  an  instAUPc.  And  if  ftx-linga  of  parcly  Bubjectir« 
origin,  no  strong  as  to  he  mistaken  for  feelings  of  objectiro 
origia,  m«7  arise  from  extreme  nerrons  dennif^cmcnte,  it  is 
reasonably  inferable  that  amaller  nervous  ik-nin^nieiita 
will  often  arouse  ragne  subjective  states  which  nny  minglo 
with,  and  qnidifj',  tho  feelings  objoctircly  originated. 

Tho  quantitutivo  varialiona  which  variations  of  constita* 
tiooal  stato  entail  among  the  feeling*  produced  hy  equal 
Oxterual  agents,  are  very  ^miliar.  As  before,  eomo  are  con- 
■eq^oent  on  dctangcmcnts  of  health  and  Home  on  advancing 
years.  In  certain  conditions  of  nervoaa  irritabi- 

lity, soiinda  of  ordinary  atrfngtli  seem  intolerably  loud; 
daylight  becomes  unbearable  from  the  cxccsa  of  visual  fuel- 
tug  it  causes ;  and  even  the  akin  becomes  ondoly  sensitive  i 
there  u  what  is  called  hj'pcr<a>s(hcBia.  Contrariwise,  tliere 
are  deviations  Irom  health  characterized  by  an  anesstheaia 
allied  to  that  artificially  cau»od — a  state  of  compantive 
indifference  to  amounts  of  cxtemAl  stimuli  which  commonly 
arouse  much  feeling.  How  along  with  decline  of 

vigour  in  old  age  there  goes  an  increasing  anasstheHia  of 
one  or  more  kinds,  we  have  daily  proof.  There  is  dimneos 
of  eight ;  there  is  dtdncss  of  hearing ;  there  is  ofleu  obtuao- 
ncsa  of  taste. 

Thus,  besides  seeing  that  tho  subjective  eScct  produced 
by  c«ch  objective  cause  varies  with  tbv  atructtire  of  the 
Bpecies,  and  varies  with  the  structure  of  tho  individual  of 
the  species,  we  eeo  that  it  varies  with  the  coiuttitntional 
state  of  tho  individual— often  in  a  marked  degree.  Very 
possibly  tho  ratio  is  never  twice  the  same ;  but  always  diSbra 
iiifiniteisiniiilly,  if  not  appreciably. 

§  82.  The  kind  and  degree  of  effect  which  nn  external 
physical  stimulus  produces  on  tho  psychical  state,  depends 
also  oa  the  pari  of  the  organism  subject  to  it.     £qnal  qusn- 
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titles  of  t1i«  same  Toko  cxcit«  fccli'nf^  vridoly  anlilca,  qitali- 
Udvely  and  qaontiUilivcly,  according  to  tlio  sljuotures  of 
Uko  poifilicnil  orguns  on  which  they  fall. 

The  qtulitatiro  cUflerenc«3  we  reoogoize  so  much  m 
matten  of  course  that  we  forget  their  significwice.  Here, 
howerer,  they  must  not  bo  pnsscd  oror.  Many 

ktnda  of  matter  which,  when  npplted  to  the  ^Vin  nt  largo, 
canso  only  scnmtioiui  of  touch,  cauao,  when  npplied  to  tlio 
tongne,  •ensationa  of  tonch  sad  taste ;  or,  if  they  arc  kiiids 
of  matter  having  the  tastes  we  coll  pnngcnt,  they  aroose  ia 
the  skin  sensationa  of  heat  or  tingling.  Similarly 

with  Tolatilo  mibsttinccii.  A  whiff  of  ammonia  coming  in 
contact  with  the  eyes,  prodnces  a  STuart ;  getting  into  tho 
nostrih),  excites  the  conaciousnesa  we  describo  an  an  intolera- 
bly strong  odonr  j  being  condensed  on  tie  tongue,  generatea 
an  acrid  tarto ;  while  ammonia  applied  in  solution  to  a  tender 
part  of  tho  skin,  maki»  it  bum,  na  wo  8ay.  The 

feding  cniucd  by  sonorous  nndalations,  alrcaxly  odrertcd  to 
aa  Twying  with  the  ittmcturo  of  the  species,  most  be  named 
here  also  as  varying  with  the  stmctaro  of  tho  part  affected. 
A  vibrating  toning-fork  tonchcd  with  tho  fingers,  gives 
them  a  SDDSO  of  jar ;  held  between  tho  tooth,  it  giTOS  this 
aamo  eonso  to  the  part.-)  in  wJiich  thoy  ivrc  imbptldcd,  while 
by  communication  tlirongh  tho  bones  of  tho  Hkull,  its  vibra- 
tions  so  affect  the  auditory  appnratns  as  to  awaken  a  con- 
fldoosness  of  sonnd— a  oonscionsncss  which  alono  resnlU  if 
the   tuning-fork  does  not  touch  the  body.  Tho 

different  sensations  excited  by  cthcrial  undulations  on  the 
unmodified  iatcgiiment  nnd  on  those  inodined  portions  of  it 
which  coQstitnte  eyes  (Principht  of  Biolof^j),  §  295)  yield 
further  tBostrations.  Tte  Son's  rays  falling  on  the  hand 
caoso  a  sensation  of  heat  but  no  dcn.tatiou  of  light;  and 
falltng  on  tho  retina  caose  a  sensnition  of  light  bnt  no  smsa- 
lion  of  heat.  Aa  Professor  Tyndall  has  prorod  by  experi- 
ment on  himself,  the  retina  is  inscnsibto  to  heat-rays  of 
considerable  concentration. 
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lltat  the  TcIntioQ  between  an  oat«r  forco  aud  the  inner 
fit-ling  it  arouacii,  iiirics  quiuitiUtUvcly  ttccorJiug  to  the  part 
of  tliu  body  acted  apon,  there  are  many  proob,  of  which  <me 
or  two  will  suffice.  Tbo  arclivd  undcr-sarfaco  of 

the  foot  experieuoos  an  iotcnao  sensation  of  tickling  tromk 
gentle  touch  which  generates  a  ninch  feeblor  sensation 
this  kind  olscwhurc.     Conversely,  the  tbick  skin  of  the 
bt^ra  with   comparatively  little    piun    Uio    long-coutinucd 
pressure  of  a  liard  promincnco  which  would  be  intoleraklo 
to  the  back  of  the  hnnd.  The  feelings  caused  by 

exposing  difTcrcnt  parbi  of  tbo  fikln  to  the  Hamc  heut,  uro  not  in 
most  cajiGs  conspicuously  unb'ko  in  degree ;  but  there  is  one 
case  in  which  they  are.  Wlion  driukiug  a  litiuid  the  lieatof 
which  ia  quito  bearable  by  that  part  of  the  nppor  lip  uniaDy 
immersed,  it  may  bo  observed  that  if  the  Up  is  accidentally 
dipped  deeper,  «o  aa  to  Immerse  a  bttle  of  the  outer  skin,  & 
sensation  of  scalding  itssults. 

We  find,  thoQ,  tbat  the  some  external  agent  acting  OH' 
diDl-ront  puriphoral  organs,  generates  states  of  conscious: 
which  hitvu  in  many  coses  no  likenesses  of  kind  whatever, 
and  huve  in  other  cases  immense  nnlikenesses  of  degree. 


§  83.  Tho  state  of  the  part  affected,  as  well  as  its  structure, 
has  a  share  in  dotcnniuing  tbo  ri>lalton  bctwi;«u  outer  agent  I 
and   inner   feeling.     Already  in   the   chapter  on   ^stho-  ( 
Physiology,  it  has  been  shan-n  that  the  ratio  homo  by  the 
change  set  up  in  a  nerve-tonnination  to  the  feeling  elicited, 
varies  with  the  local  conditions.    Obi'iously  this  involrcs  a  i 
concomitant  variation  in  the  rat40  between  the  amomit  of  j 
external  force  which  initiatea  the  nervous  change,  and  the 
amount  of  fceliug  that  eventnaUy  rosnlts.     It  will  suffice  toj 
recall  tbo  sevcml  causes  of  tbo  variation. 

lite  temperature  of  the  part  is  one  of  them.     Detweea^ 
the  state  of  local  insensibility  prodnced  by  excessive  cold, 
aud  tho  state  of  sensibility  accompanying  natural  warmth, 
there  are  elates  sbowiug  all  gradations  in  the  proportion] 


TUB   BELATIVtTT  OF  PSEUKOS. 


2U] 


wfaicfa   the  incident   force   bc&n    to   the   feeling    coUcd 
fortli. 

Local  anconiia  affects  this  proportion  by  dimiaisliing  tfao 
qnftDtit;  of  ftcnsatioQ  wtiich  k  given  amount  of  outer  action 
geaeratee;  and  local  hypenemin,  by  iocreaaiug  it — often 
extremely.  Hypenemia,  however,  in  certain  cases  (pos- 
sibly by  putting  an  obslacio  between  the  outer  agent  and 
the  nerves  to  be  affoctcd)  decreases  the  amount  of  fooling 
generated ;  as  in  the  partial  or  complete  loss  of  tasto  and 
amell  oaoscd  by  a  bad  cold. 

The  condition  of  the  Rtractnren  ooaocrncd  m  modified  by 
prorious  discharge  of  their  functionii,  ia  a  further  cause  of 
variation  in  the  ratio  between  tho  objective  actions  and  the 
siibjecti\-o  cfTcota  d»e  to  them.  Swisory  organs  worn  by 
strong  excitements  recently  undergone,  require  greater  ex- 
ternal forces  to  arouse  the  same  amounts  of  intemul  fcolings. 
This  is  so  with  tooehes,  tasKn,  emells,  aa  well  as  visual  and 
auditory  impressions. 

One  more  cause  of  variation,  occurring  iu  a  special  class  of 
cases,  must  be  added.  The  seuBstion  that  foUovra  contact 
with  matter  hotter  or  colder  than  the  body,  depcmda  less  on 
the  tempcratun;  of  tho  mntter  than  on  tho  contrast  between 
its  tompcraturo  and  Uuib  of  the  body.  On  going  into  a  warm 
bath  or  into  ooM  water,  the  heat  or  tho  cold  seems  greater 
than  it  does  after  a  short  interval,  during  which  the  thermal 
state  of  the  skin  has  approximated  to  that  of  the  water. 
Hon;  fitrihing  still  is  the  evidence  yielded  by  cases  in  which 
tho  same  tepid  water  feels  either  warm  or  cold  according  to 
the  Lcmperature  of  the  hand  put  into  it ;  nay,  in  which  it 
fedfl  both  warm  and  cold  to  tho  two  liands,  if  one  has 
been  much  heated  and  the  other  mncli  cooled. 


§  84.  Tet  another  general  fact  remains.  TTmj  relative 
motions  of  sobjoct  and  object,  modify,  both  qualitatively  and 
qoantitatively,  tho  relations  between  incident  forces  and 
evoked  feelings. 
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The  instanco  of  qualitative  modiGcation  most  eastljr  o 
eervcd,  k  tlmt  proilucud  in  tto  pilcli  of  a  sound  hy  tie 
mOTCinent  of  Uio  soundiug  body  towards,  or  avray  from,  the 
auditor.  If,  as  an  express  train  passes  throDgli  a  railmy- 
station,  tho  whistle  happons  to  bo  going,  tlio  tono  beard  \>j 
each  person  in  the  stuttoii,  changes  from  a  higher  to  a  loTcr 
nt  tlio  moment  Iho  engine  goes  by  htm.  A  still  man 
marked  clmngo  is  perceivable  if  tho  aaditor,  seated  in  a 
train  travelling  with  considerable  speed  in  one  direction,  is 
passed  by  a  whistling  engine  travelling  rapidly  in  thu 
opposito  direction.  Under  sncb  circumataQoes  I  have  ob- 
served, at  tho  moment  of  passing,  a  full  in  the  pitch  of  tho 
note  uinounting  to  a  major  third  or  even  a  fourth.  Wxw 
this  is  duo  to  an  alteration  in  tba  number  of  torial  pulses 
reaching  the  ear  in  a  given  time,  need  not  hero  bo  explained 
at  length.  It  concerns  us  only  to  note  that  the  quality  cf 
the  feeling  produced  by  a  sounding  body  is  not  the  sanM 
when  the  body  ia  approaching  or  receding  as  when  sla> 
tionary;  and  that  the  (Quality  of  tho  feeling  cbaages 
with  every  change  ia  the  rate  of  approach  or  rcoos- 
sion.  A    remarkable   illustration    of   analogotu 

nature,  has  been  disclosed  by  inquiries  respecting  the 
qualities  of  tho  lights  ndiated  by  different  stars.  Soma 
yeara  since  it  was  snggeated  that  possibly  the  apparent 
colours  of  the  stars  are  determined  by  their  motions 
towards,  or  away  from,  tho  Earth  at  various  velocities ;  ami 
though  tltts  supposition  has  not  turned  out  to  bo  true,  yet  a 
troth  aldn  to  it  has  been  discovered.  Though  to  the  naked 
eye,  the  quality  of  tlie  light  emanating  from  CAch  star  is  not 
appreciably  affected  by  tho  star's  velocity  of  approach  to,  or 
noession  from,  as ;  yet,  as  examined  throagb  the  spectro- 
scope,  its  quality  proves  to  be  thus  airected.  Mr.  Ilnggins 
has  recently  shown  that  tho  spectrum  of  Sirius  diflcrs  frooLl 
the  spcctmm  ho  would  yield  were  he  stationary  relatively  to 
ns;  and  diSersin  such  way  as  to  show  that  ho  it  moving 
away  iVom  us  at  a  rate  of  more  than  two  millions  of  uilia 
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per  day.  IleDce,  in  a  dc$frc«  appr«cutli1fl  nnclor  oertiun  con- 
ditions, the  naturo  of  tho  feeling  oxcited  by  luminiferoua 
undulations,  vnrics  according  to  tbo  ruLttivo  motion  of  Uio 
observer  and  the  body  emitting  thcta. 

Ofqaantitative  Tariations  amiog  from  relative  motion,  we 
laro  a  Cuniliar  instanoo  in  t^  difiurunb  fooUngs  of  lieat 
or  oi  cold  produced  in  us  by  eturrounding  media,  when 
wo  are  at  rest  and  when  wo  move  In  a  bath  above  100*, 
the  water  eeems  hotter  to  a  limb  that  atin  tliua  to  one  that 
is  Btationnry;  and  every  bather  knoirs  Low  much  colder 
nuuiiiig  water  of  a  given  temporataro  focb  than  still 
water  of  the  same  tctoporatun>->«  contrast  that  becomes 
rery  great  when  tho  velocity  of  tho  water  is  much 
raised,  as  in  a  douche.  Similarly  with  tho  air.  A  grcutcr 
chill  is  felt  by  those  who,  instead  of  standing  still,  ore  ex< 
posed  in  o  carriage  to  "tho  wind  of  their  own  epcxtd." 
Though  the  explanation  of  these  differences  is,  that  the 
tDcdiom  in  contact  with  the  skin  is  continually  changed 
in  tho  one  set  of  cues  and  not  iu  tho  ottier,  yet  it  runutins 
true  that  the  Beasatioa  varies  in  intensity  as  tho  relaiive 
motion  of  the  medium  varies. 


§  85.  Thus  far  we  have  limited  our  otlcution  to  tho  fcol- 
ings  excited  by  extrmal  thiug»  acting  on  tho  organism.  Wo 
must  not,  however,  p«ss  over  the  feelings  which  accompany 
actions  of  the  organism  on  cxtomol  things.  l*hough 
hero  the  relation  between  subjective  and  objcctivo  changes 
does  not  obviously  vary  qualitatively,  it  varies  very  much 
qosDtitatiroly. 

If,  in  muscular  action,  thero  took  ploco  a  transformation  of 
the  feeling  of  muscular  effort  into  au  equivalent  of  mechanical 
efiecb  j  then  a  ^vcn  amount  of  such  feeling  would  always 
geneiate  tlto  samo  amount  of  such  effect,  through  what- 
orer  muscles  expended.  But  the  fact  is  quite  otherwise. 
The  oonscions  exercise  of  force  required  when  a  stone 
weight  is  lilted   by  tho  little  finger,  for  exceeds  that  ro- 
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qiiircd  vlien  llie  etono  wcigitt  is  gnspod  in  the  butd, 
and  lifted  by  tho  arm.  Or  ugain,  Uic  gpniuatio  feat  of 
raising  tlio  body  up  a  ladder  liand  over  liand,  implies  a 
mnch  higher  degree  of  Uie  snbjoctivo  stato  we  call  exertion 
than  is  implied  by  climbing  np  th»  ladder  in  tho  usnal  nay. 
Clearly,  therefore,  a  given  aswant  of  feeling  giv«s  rise 
to  an  amount  of  molar  motion  vhich  is  large  or  small  ac- 
cording to  the  musclca  nscd.  This  rclatioB  ia  also 
dependent  on  ago.  Tho  Dcnse  of  eObrt  which  a  child  expe* 
riences  in  raising  a  wtiight,  greatly  exceeds  in  intensity  the 
Ecnso  of  cfTort  it  will  experience  in  raising  the  samo  weight 
by  the  eamo  mosclos  twenty  years  afterwards.  At  matmily, 
a  like  amount  of  ernsation  is  tho  correlate  of  an  increased 
amount  of  produced  motion.  Similarly,  this  relation 
varies  quantitatively  as  the  oonstitntional  etnto  varies. 
After  a  proatrating  illness,  the  fc«ling  of  strain  that  accom- 
panics  tho  raising  of  a  limb,  is  as  great  as  that  whioh  in 
health  accompanies  a  considerable  feat  of  strength. 

§  86.  Were  it  not  that  already  as  ranch  space  as  can  be 
aflbrded  has  been  occupied,  it  would  be  well  hero  to  illas* 
trate  the  waya  in  which  both  tho  peripherally  -  initiated 
fcobngs  that  nriiio  in  internal  organs  and  the  centrally- 
initiated  feelings  or  emotions,  have  also  their  acveral  forms 
of  relativity.  Sut  it  must  salBce  jast  to  indicate  these  ex> 
tensions  of  the  gestural  trntb  that  has  been  set  forth. 

For  prcjcDt  purposes  we  may  Ktly  limit  oimelvcs  to  the 
relativity  of  those  peripherally  -  initiated  feoUnga  directly 
traceable  to  environing  agcneies.  Their  relativities  we  find 
to  bo  of  manifold  kinds.  Tlie  quality  and  the  qnaniity  of 
tho  sensation  produced  by  a  given  amonnt  of  a  given 
external  force,  vary  not  only  with  the  structure  of  the 
organism,  specific  and  individual,  as  well  as  the  stntc* 
turo  of  tho  part  affected,  but  also  witli  tho  age,  the  con- 
stitutional state,  the  state  of  the  part  as  modified  by  tem- 
peTatar«,  circolatioii,  and  previous  use,  and  even  with  tho 
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rehtire  motion  of  aobjeot  and  olijuct.  Thos  we  nmy  count 
up  nine  diiTereni  canaes  wliioh  afTeci  tjnolitAtively  or  qnaati- 
tetiToly  or  both,  the  relation  between  the  exciting  pbysical 
agent  and  tbe  produced  pcycliical  modi&cation,  llicso  dif- 
ferent caosoe  oo-opcrato  la  OTcr-cbanging  proportiona. 
And  when  we  remember  that  any  change  in  any  one  of  them 
rtMolts  in  some  altenttton  in  the  kind  or  degree  of  fevling 
aronaed.  we  become  atrongly  imprcRSed  with  the  truth  thai 
subjective  ooDEciouauess,  determined  as  it  ia  wholly  by 
snbJGCtire  notaze,  state,  and  circnmBtanccs,  is  no  measure 
of  objective  ozistence. 

Indeed,  the  primitive  belief  that  redness  cziHta  na  aucb 
out  of  the  mind,  and  tiiat  sound  possesea  apart  from  our- 
selves that  quality  which  it  has  to  our  perception,  is  thos 
rendered  as  hard  for  the  psychologist  to  entertain  as  its 
ogptmbo  i»  hard  to  entn-tuin  for  tho  uncultivated.  AAvr 
learning  that  when  a  tumbler  is  Blruck  tbo  blow  causes 
in  it  a  change  of  form,  instantly  followed  by  an  oppo- 
site change  of  form,  after  which  there  recurs  the  fimt 
focTD,  and  so  on — oflcr  perceiving  that  eaeJi  of  these  rhyth- 
mical changes  of  form  gives  an  impact  to  substances  in 
contact  with  the  tumbler,  generating  visible  waves  on  tho 
sarfnOD  of  its  contained  liquid,  and  wares  having  like  periods 
in  the  snrrounding  air — when  it  has  been  proved  to  ns  that 
the  feeling  of  tone  results  only  when  such  mechanical  oacil* 
lations  of  adjacent  matter  rc«ur  with  a  certain  speed,  and 
Tarios  in  quality  according  to  tbo  speed— when,  further,  we 
find  that  these  mechanical  oscillationa  produce  this  feeling 
only  when  they  fall  on  a  particular  structure,  and  that,  nbeu 
they  fell  on  other  structures,  thoy  produce  feelings  of 
totally  unlike  kinds ;  we  become  fully  convinced  that  tho 
fonn  of  objective  adiou  we  call  sound,  has  not  tho  sligbteiit 
kinship  in  nature  to  tlie  semiation  of  sound  which  it  arooaea 
in  OS.  Similarly  with  undulations  of  tho  ethorial  medium. 
Now  that  we  know  heat  and  light  to  be  nearly-allied  forma 
of  iuseusiblo  motion,  which  may  arise  by  transformation  of 
to 


TtTB  INDCCTIOMS  Or  raTCHOLOOT. 

sensible  motion  and  maj  bo  re-transfortiiod  into  it,  ire  are 
cuuviuccd  tliat  amoug  tlie  outer  nctious  which  orotuio  in  as 
Uie  feeling!)  of  light,  beat,  and  sensible  motion,  there  em  \m 
no  such  intrinsic  differences  as  among  the  feelings  wo  koov 
by  thcso  names ;  and  thab  henco  these  feelings  caimot  be 
liko  tbem.  There  follows  irresistibly  tho  conclusion  that 
the  same  Iiolda  of  tastes  and  smells — tliab  a  bitter  Savoor 
implies  in  tlto  substance  yielding  it  nothing  like  what  we 
c»U  bitterness,  and  that  there  is  no  intrinsic  swcetoeas  in 
the  exhaled  mattcrr  which  we  distiogoish  aa  a  sweet  odour ; 
but  that,  iu  these  cases  as  in  tho  others,  the  objective  action 
which  Kots  up  the  snbjcctivo  stato,  no  more  resembles  ft 
tlian  the  pressore  which  moves  tbo  trigger  of  a  gan  reaem- 
bles  the  explosion  which  follows. 

Finally,  tho  induction  extends  itself  to  the  actuations  of 
tension  and  pressure  which  we  ascribe  to  mechanical  force, 
ordinarily  so-callod.  The  same  weight  produces  one  kind 
of  fooling  when  tt  rvsts  on  a  passive  portion  of  the  body, 
and  another  kind  of  feeling  when  sapportod  at  tho  end  of 
tho  ontslretohed  ami.  Or,  to  tuko  a  better  eiuie — if,  one 
band  being  opened  out  on  the  tjtble,  a  knuckle  of  the  other 
band  is  thrust  down  with  some  force  on  the  back  (d*  it, 
l^iera  results  a  scBsation  of  pain  in  tho  back  of  the  hand,  a 
tensation  of  pressnre  in  the  knuckle,  and  a  sensation  of  mus- 
cular tension  in  tho  actiro  arm.  Which  of  thcso  sensations 
does  the  mechanical  force  in  action  resemble,  qualitatively 
or  quantitatively  F  Clearly,  it  cannot  be  aasimilated  to  one 
more  than  another  of  them ;  and  hence  must  in  itself  be 
something  alien  from,  or  unnrpresontable  by,  any  feeling. 

Thus  n'c  aro  brought  to  tho  conclusion  that  what  wo  aro 
conscious  of  as  properties  of  matter,  even  down  to  it* 
weight  and  resistance,  are  but  subjective  nBections  pro* 
duoed  by  objective  agencies  that  are  unknown  and  an< 
knowablo.  All  tho  scnsattons  produced  in  us  by  environ- 
ing things  are  but  symbols  of  actions  out  of  ourselves,  tbo 
natures  of  which  wc  cannot  oven  coocoivD. 
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§  87.  This  concliifioa  folly  l)armoiiiu>s  with,  and  is  in- 
ie^  mn  obvious  corollary  from,  those  tnilbn  which  Phjsi- 
ologj  BOpplies  aa  (Uta  to  Psychology.  Let  ns  brieflj  nolo 
how  the  stroctarel  and  functioiiol  facta  set  down  in  the  pro- 
ceding  part>  yiold  doductirely  the  ui(enmcea  above  reached 
indoctircly. 

A  nerve  is  »  thread  of  nnstnblo  nitrogenous  snlwtanoo 
nmning  from  periphery  to  centre  or  from  centre  to  pcri- 
pheiT,  along  which,  when  one  of  ita  enda  is  disturbed, 
there  nuts  a  wave  of  molecnlar  change  to  the  other.  The 
WBve  of  cfaango  set  np  by  a  peripheral  disturbance  is  not 
like  the  action  which  causes  it ;  imd  tlio  waves  of  change  sot, 
up  in  difilcTcnt  nerves  by  different  peripheral  disturbances 
have  DO  such  unlikeuesscs  as  have  tho  dktarbonoca  thcm- 
■dvea.  Hence  being  obliged  to  conclude  tliat  the  kind  of 
feoIiDg  depends  either  on  the  character  of  the  nervo-centro, 
or  on  the  way  in  which  the  molecular  dixturbiioce  is 
brooght  to  tho  nerve-centre,  or  on  Iwtb ;  it  becomes  incon> 
cetvablo  tliat  any  resemblonoo  enata  between  the  snbjoctivo 
efibct  and  that  objective  cau.>4fl  which  arouses  it  through  the 
intonnediation  of  changes  resembling  nc^'ithur. 

Similarly  with  the  quantitAti\-a  variations.  Seeing,  aa  we 
did,  that  cviry  nervous  diHturbanco  propagated  from  peri- 
phery to  centre  undergoes  a  multiplication,  the  degree  of 
which  depends  primarily  on  the  particnlar  moltiplying 
Btractnrcs  passed  through,  and  secoDdanly  on  tho  chnn^nble 
pbysiological  conditions  which  fikvonr  or  hinder  tlio  multipli- 
cation  J  it  is  clear  that,  if  what  on  its  physical  side  U  a 
centra]  nervous  disturbance,  ia  on  its  psychical  side  a  fceUng, 
there  cannot  be  constant  proportions  between  feelings  and 
the  environing  stimuli  to  which  they  answer.  Quantita- 
tively as  well  as  quaUtatively,  feeling  must  be  relative  to  the 
nature  and  state  of  the  subject. 

§  68.  But  now  lot  us  not  overlook  an  all^important  im- 
phcutioa  very  generally  overlooked,  and  tho  overlooking  of 
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whUAi  leads  to  elaborate  syBtems  of  erroneoas  inforenoea  cf 
very  rcmarkabk',  not  to  say  astonisfamg,  kmds. 

All  the  forogoing  argumeota,  and  all  arguments  of  kiudi^ 
natores,  set  oat  by  asstuning  objecdre  existence.  Xot  a  itip 
can  be  taken  towards  tbo  truth  that  oar  states  of  consoioQS- 
Di!S8  are  tho  oiily  things  wo  can  knuw,  witboat  tiwitly  a 
■voircdly  podtolating  an  unknowo  sotnetbing  l>uy<nid  god- 
Bcion.tQess.  Tho  proposition  that  whatever  we  feel  biut  u 
exiittcuce  which  i»  relative  to  oarselres  only,  caituut  Iw 
proved,  nay  cannot  even  bo  intelligibly  espresaed,  withonl 
'  averting,  diructly  or  by  implication,  an  external  oxistence 
which  is  not  rclativo  to  oaraolvt!);.  When  it  is  argaed  thirt 
what  we  are  vonsciotus  of  oa  sonod  has  no  objootivc  reality 
as  such,  ainoc  its  onteocdcnt  is  also  the  antecedent  to  what 
we  are  oonscions  of  aa  jar,  and  that  the  two  conscqaonta, 
being  nnlike  one  another,  cannot  be  respectively  like  thieir 
common  antecedent ;  the  validity  of  tho  argnment  dcpeadi 
wholly  on  the  existence  of  tho  common  antecedent  aa  some- 
thing that  has  romaincd  unchanged  while  coDScioDatUMB 
hus  bci-n  changing.  If,  after  finding  tlutt  the  same  tepid 
water  may  feel  warm  to  one  hsud  and  cold  to  tlio  otJuTi 
it  is  inferred  that  warmth  is  relative  to  OTir  own  nature  aai] 
our  own  atute ;  tlio  inference  is  valid  only  supposing  the 
activity  to  which  these  dilierent  sensationa  are  referred,  is 
nn  activity  out  of  outm^vcs  which  has  not  been  modiiied 
by  our  own  activities. 

One  of  two  things  must  be  assorted :— £itli«r  tlie  ante- 
cedents of  each  feeling,  or  state  of  coosciotumes.^  exist  only 
OS  pTOvioos  fcolinga  or  states  of  oonsciouBness ;  or  else  they, 
or  somo  of  them,  exist  apart  from,  or  independently  of,  coii- 
Bciousness.  If  the  first  is  aaserted,  then  the  proof  tliat  what- 
ever  we  feel  exista  rdatively  to  ourselves  only,  becomes 
doubly  meaningless.  To  say  that  a  sensation  of  aoo&d  and  J 
a  sensation  of  jar  cannot  bo  respectively  like  tlieir  common  I 
antcn^dcnt  bcciiuso  they  arc  not  liko  one  anothfr,  ia  an 
empty  proposition;  since  the  two  feelings  of  sound  and  jar 
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DOTCr  linm  m  common  autecodcnt  in  coiLDcioiimoH.  Qlie 
combination  of  feelings  tliat  ia  followed  by  tiio  foeling 
of  jar,  ia  never  the  eamo  aa  tho  combination  of  feelings 
that  is  followed  by  tbo  feeling  of  sound;  and  hcnoe, 
not  baring  a  oommon  antecedent,  it  cannot  bo  urgned 
'  tliat  thoy  are  nnlike  it.  Moreover,  if  by  antecedent  ia 
meant  constant  or  nniform  antccedinit  (nnd  any  otlm* 
meaning  is  snicidnl)  then  tho  proposition  that  tho  unto- 
cedent  of  iionnd  cxiMa  only  in  oonscioasness,  is  abso- 
lutely irreconcilabis  with  the  &ct  thab  the  feeUng  of 
sound  ofien  abraptly  breaks  in  opon  the  Rorioa  of  feelings 
otherwifto  delormincd,  where  no  unleccdi-nt  of  tho  spcotficd 
kind  has  occurred.  Tlia  other  altcruative,  tbcre- 

foiv,  that  tbe  active  antecedent  of  each  primary  feeling  exists 
independently  of  fronacioosness,  is  the  only  thinkable  one. 
It  ia  tbo  one  implicitly  asserted  in  the  very  proposition 
that  feelings  are  relativo  to  our  own  natures ;  and  it  is  taken 
tor  grantod  in  every  step  of  every  nrguracnt  by  which  this 
propoailioD  ia  proved. 

llius  wo  come  once  more  by  aiiotlier  route  to  the  con- 
dosion  already  twice  reached.  Iq  the  £rst  part  of  First 
Printiples,  when  treating  of  tbe  relativity  of  knowltxlge,  it 
was  shown  that  the  existence  of  a  uon-rt^lattro  is  unavoid- 
ably axsorted  in  every  chain  of  reasoning  by  which  relativity 
is  proved.  In  tho  second  part  of  iHrst  Frindples,  when 
deahng  with  the  DatA  of  Philosophy,  it  was  shown  Uiat  tJu) 
ooHndstence  of  subject  and  object  is  a  dclivcnuicc  of  con* 
■oioosness  which,  taking  precedence  of  all  analytic  examina- 
tion, hut  Bubsequcntly  verified  by  analytic  examiuation,  js  a 
tnith  trau.<ioending  all  others  in  certainty.  And  here  again, 
the  vahdity  of  tho  concltuiion  Uint  whatever  wo  feel  exists 
aa  we  feel  it  only  in  outwiIvcr,  wo  Jind  to  depend 
entirely  upon  tho  postulate  that  feelings  hare  antecedent* 
out  of  ourselves. 


CHATTER  IV. 
THK  RELATITITT  OF  RELATIOKS  BETWEEN  FEELIXQS. 

(  SO.  The  mildest  criticiBm  oa  this  titlo  i>nll  probftbl] 
that  it  is  on  nn'kwnrd  comhination  of  words ;  itnil  ui 
Bpolcen  critic  will  very  likely  cotidemD  it  either  oa  non- 
Beosical  or  as  meaningleiis.     Nevertheless  it  has  a  de&tiite 
moaning  sob  properly  expressible  by  any  other  title. 

Mind  VI)  found  to  ho  composed  of  foolings  and  the  rcb- 
ioQs  bctwocD  foclinga.     lu  the  last  chapter,  it  was  shown 

%t  tho  kind.i  and  amount-i  of  feelings  are  detcrmiocd  by 
the  nature  of  tlie  sabject — cxii»t,  as  we  know  them,  only  in 
oonscioQsness,  and  have  no  rescmblanoo  to  tlio  agents 
beyond  conscionsncea  M'hich  cansv  them.  And  it  is  the 
purpose  of  this  clmptor  to  eliow  that  in  hke  manner  tho 
forms  and  degrees  of  relations  between  feelings  are  deter- 
mined by  tho  nature  of  the  subject — exist,  aa  we  know  them, 
only  is  conscionsness,  luid  no  more  resemble  the  connexions 
between  outer  agents  than  tlio  feelings  they  unite  resombk 
those  ooter  agents. 

The  mosk  highly  compounded  relations  hotwoen  feel- 
ings, ore  those  in  which  thtr^  are  present  to  conscions- 
nces  not  simply  as  co-existing  hnt  as  co-existing  in  certiun 
relutiro  poHitions — co<oxisting,  that  is,  along  with  many 
of  those  intervening  and  snrroitading  positions  whidi 
•re  the  nnits  of  our  conception  of  Space.  The  relativity  of 
these  compound  relations  of  Co-oxistencc,  as  wo  may  call 
iLciD.  mast  be  dealt  with  fir&t.     AHer  ^Sieoi -we -w'-a  v*** "«» 
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tbo  ooropound  relations  of  Scqacncc,  or  tliose  in  wliich 
feelings  aro  known  not  simply  ns  liAving  occorred  in 
luocesaion,  but  as  occapying  certain  positions  in  iho  scries 
of  states  of  consciousness,  between  wbich  there  are  inter- 
Tening  positions  occupied  by  oUicr  states  —  relations  of 
Soqaenoc,  tbat  is,  in  wbiob  Time,  regarded  as  Invisg  an 
assignable  quantity,  is  an  elomoat.  We  will  next  consider 
Uie  compound  relations  of  Differonco,  or  tliose  in  which 
beyond  tho  mero  oonscionsness  of  DiObrcnoc,  Ihoro  is  a 
consciousness  of  tho  dcgroo  of  Dificrenoe — reliitions  of 
Diflbrescc,  that  is,  in  which  tho  related  feelings  aro  oon> 
ceircd  OS  diiTering  in  streugtli  by  assignable  amoonts. 
The  rdations  of  Co-eristenco,  of  Sequence,  and  of  DiSerence, 
ocmsidered  under  their  simplest  aspects  apart  Irom  qaa&ti> 
tatiTO  implications,  mivy  (hen  occupy  as. 

§  00.  No  great  effort  of  imagination  is  required  to  see 
that  tlic  consciousness  of  space  of  three  dimeititions,  consti> 
tttted  of  trebly-componnded  rt-'lations  of  Co-existence,  is  a 
ooaaoioasncss  that  varies  qualitatively  according  to  the 
structnro  of  tlio  species.  It  needs  bnt  to  call  to  mind  how 
greatly  our  conception  of  space  is  modified  when  we  are  in 
a  dark  place  of  which  we  know  not.  tho  boonds,  to  perceive 
that  those  inferior  creatures  which  have  no  eyes,  and  cannot^ 
OS  we  do  in  the  dork,  supplement  present  tactual  oxporienccs 
by  remembered  viswd  experiences,  iniist  have  conoep* 
tKHis  of  spaco  quite  unlike  in  quality  to  our  own, 
which  ore  tJratrocted  in  so  largo  a  degree  from  visual 
experiences.  Ko(  only  mnst  tlie  oonscjoaaiic«s 

of  trebly  •compounded  relations  of  Co-existence  be  quali- 
tatively diflV'rent  in  such  inferior  creatures,  but  also  those 
of  doulily-compoundod  and  singly-oompoonded  relations  of 
Co-existenee.  A  crcataro  with  eyes  is  capable  of  having 
all  the  rolatJvo  positions  constituting  an  area,  impressed 
.  on  oonscioomeas  with  apparent  simultaneity ;  bpt  a  creature 
^Bithont  c^ea  can  become  coniicioas  of  these  moltitadinous 
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reUtin'.lKHMHcma  viij  tfarongli  continaed  tactual  explon* 
tioDS,  jnaOaiaaff  moat  of  them  iu  (liDtinL't  succession.  And 
wliCTOus  space  of  ono  dimension  U  knowable  b;  tJio  seeing 
crcatnro  aa  a  seemingly-inatantaneoua  consciousness  of  tbt 
relatire  positions  of  two  things  impressing  it,  tho  conBciottB< 
nesa  of  theso  relutiro  positions  in  a  creature  withoot  eja 
(odIcns  tho  ttiiogs  are  8o  close  as  to  be  toachod  at  the  Raim 
instant  b;  two  parts  of  the  creature's  body)  cannot  be 
scetningly  instantaneous,  hut  must  Inst  <lnnng  the  appreci- 
able period  required  for  muscular  morcmcut  of  a  limb,  or  of 
the  body,  from  ono  to  the  other.  Of  course  such  qualitativt 
difivrcnccs  among  compound  relations  of  Co-exLstenoo  at 
present  to  coniiciou.in(-»s,  must  have  countless  gradations, 
determined  by  the  perfection  of  sight  and  the  range  of 
sight.  It   may  bo  added   that  thcro  is  even  a 

species  of  qtialitntive  variation  that  occurs  in  tho  samo 
creature  uaiug  the  same  sensea.  Take  two  objects  sof- 
GcientJy  far  apart  to  give  standing  room  between  them. 
Having  contemplated  their  relation  of  position  tcom  a 
disUncK^,  contemplate  it  afresh  after  having  so  placed  tlie 
body  tliat  ono  of  them  is  in  front  and  one  of  tlicm  is  behind. 
It  will  be  fount]  thiit  what  is  conceived  as  a  stnglo  rolatton 
in  tho  one  case  cannot  bo  so  conceired  in  the  other.  'While 
standing  between  tho  two  objects,  it  is  poaaiblo  to  think  of 
their  relative  po.iitioQS  only  by  thinking  BaoceesiTcly  of  their 
two  relations  of  position  irilh  self.  That   com* 

ponnd  relations  of  Co-existence  as  ooocoired  by  diffumit 
species,  vary  (jnantitatirely  with  the  structures  of  the  specira, 
seems,  to  say  the  least,  very  probable.  Animals  baTiog 
great  locomotive  powers  are  not  likely  to  have  the  same 
conceptions  of  given  spaces  as  animals  whose  locomotive 
powers  aro  very  small.  To  a  creature  so  oonatracted  that  its 
experiences  of  the  larger  spaces  arouud  have  bocn  gained 
by  long  and  quick  bounds,  distonoes  can  ftcarcoly  pirasent 
the  aspects  they  do  to  a  creature  which  traverses  them  by 
slow  and  many  steps. 
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The  dimensions  ofourbo^cs  nnd  t  ho  Epocee  moved  tbroiigh 
by  onr  limbs,  serve  us  us  sbtadnrds  of  comparison  with  oq- 
Ttroning  dimenaiona ;  and  conoeptions  of  sihaUdl-ss  or  large- 
ness tesnlt  according  astbose  environing  dimcnsioiu  ore  mocli 
loss  ormndi  greater  than  tliu  organic  dimensions.  Hence, 
Uic  conscionsDCSS  of  a  given  rclatioa  of  two  positions 
in  ^oce,  mnst  vnrj  qiiniititAtivcty  with  variation  of 
bodily  balk.  Cl«arly,  a  mouse,  wliioh  has  to  r«a  many 
timea  its  own  length  to  traverse  the  space  wbioh  a  man 
traverws  at  a  stride,  cannot  have  the  same  ooDoeption  of 
thta  space  as  s  man.  Quantitative  changes  in  these  com* 
pound  relationa  of  Co^cxi^tenco  aro  traceable  by  each  person 
in  Ilia  own  montal  history,  from  childhood  to  maturity. 
Distances  which  seemed  groat  to  the  buy  seem  moderate 
to  the  nun;  and  bnildipgs  onoe  thought  imposiag  in  height 
and  mass,  dwindle  into  inaignilicnnco. 

He  physiological  state  of  the  organism  also  modifK'S 
qnantitntivoly  this  form  of  consciousness  to  a  considerable 
extent.  De  Quincey,  describing  some  of  his  opium -dreams, 
esys  that "  bnildings  and  hmdiscnpes  were  exhibited  in  pro- 
portions so  vast  as  the  boilily  eye  is  not  fitted  to  recoivu. 
Space  tKttled,  and  was  amplified  to  an  extent  of  nnntterablo 
infinity.**  It  ia  not  an  uncommon  thing  with  nervous 
enbjocts  to  have  illunvo  perceptions  in  which  the  body 
seems  enormously  extended  :  even  to  the  covering  an  aero 
of  ground. 

A  more  special  modification  of  bodily  state  al-^o  itfTvcts  the 
conception.  Like  all  other  ncrvons  structures,  the  nervooa 
stractnres  employed  in  the  apprehension  of  «p««:e  hftvo  Uicir 
receptivity  (cmpomrily  diminiKhod  byaclion.  As  the  appreci- 
ation of  a  delicate  taste  is  hindered  when  tho  palate  has  joat 
b«ea  excited  by  a  very  strong  taste ;  so  a  small  or  moderate 
magnitude  is  nnder>e8timated  wht;n  a  gri-at  ninguitade  has 
jnst  before  eceupied  the  attention.  Abuilding  that  appeared 
large  when  it  stood  amid  smaller  buildings,  loses  much  of  its 
seeming  largenees  if  a  far  larger  boilding  ia  ereot«d  close 
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to  it.  Or,  to  tiiko  ft  better  caso — when  tJio  Son  is  Bcon  io  tlM 
taiiat  of  the  sky,  with  none  bat  great  nnguUr  spaces 
between  it  and  tho  horizon,  it  looks  very  much  teas  than  il 
does  whon  close  to  tho  hoHxon,  whera  tho  angular  space  U 
snbtonds  is  compiLrablo  side  by  side  with  small  aognW 
spaces. 

Tot  Agnin,  compound  rplationa  of  Co.exist©iH»  rary  with 
the  position  of  the  observer,  not  only  qoantitatively,  bat,  in 
a  certain  eenne,  qaalitatirely ;  for  eo  only  can  wo  cxpres} 
the  troths  that  apparent  sizo  depends  on  distance  from  the 
eye,  nnd  that  apparent  form  changes  with  every  change  in 
the  point  of  view.  The  impressions  made  on  nt 

by  two  objects  to  both  of  which  wo  aro  close,  nro  consider- 
ably removed  from  ono  another  in  conxcioiuincss.  Bnt  as 
Wo  recede  from  snch  two  objoda,  that  oomponnd  relation  of 
Co-exiatence  which  forma  our  conception  of  their  relatire 
positions,  diminiBbes  qnaQtitativcly,  and  at  kst  cUsappeon 
altogether:  the  two  improEsiona  they  give  ns  merge  into 
one.  The  facts  that  tho  co-oxistcnt  positions  forming 

a  circle  become  to  perception  an  ellipse  when  viewed 
obliqaely,  and  a  straight  line  when  viewed  edgeways, 
illustrate  tho  truth  that  compoand  relations  of  Co.existeiM« 
nndcrgo  a  species  of  qoalitative  variation  as  the  place  of  ihe 
percipient  varies.  This  kind  of  variiition  is  doubtless  doe 
to  difforonces  among  the  mtcs  of  quantitative  variatioa  of 
tho  many  component  TcWions ;  but  it  is  none  tho  loss  to  bo 
regarded  as  a  qnalitativo  variation,  since  differences  of 
quality  in  general  are  reaolvalilo  into  difference*  io  the 
ratios  of  tho  co-operative  (actors. 

We  ai%  thus  driven  to  the  conclusion  that  what  wo  con* 
ceivo  as  space-reUtions,  cannot  bo,  either  in  their  natures  or 
degroos,  like  those  connexions  among  external  things  to 
which  they  aro  due.  They  change  both  qnalitativety  and 
qaantitativcly  with  the  slnicturo,  the  siw,  the  Btuto,  and 
the  poHition,  of  tho  percipient.  And  wbon  we  boo  thai  what 
i*,   objectively   considered,    the    some   connejtion  between 
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ig^,  may,  &<)  a  8pac&>TelBtu>a  in  coBsriouBness,  be  single 
Of  donblo — when  wo  remember  that,  aocording  as  we  are 
near  or  far  off,  it  may  be  too  largo  to  bo  eimnltaoeoasly 
perocircd  or  too  smaU  to  bo  pcrcetTcd  at  all ;  it  bi.<comfis 
impoMible  to  suppose  any  identity  between  this  objective 
coDoexion  and  some  one  of  the  maltatadinoos  snbjoctiTO 
rclatioiis  answering  to  it. 

§  91.  Thv  compound  rotations  of  Styjiicnco,  or  thoso  in 
wliich  wo  coHoeivo  p1icnom«iiih  as  having  occurred,  not 
eimply  ouo  nflcr  another,  bnt  as  occupying  places  iu  con- 
scionsnesa  between  which  tbcro  are  intervals  measarcd  by 
intervening  places,  and  from  which,  by  abstraction,  wo 
derive  our  conception  of  I'lino,  do  not  at  first  eight  appcnr 
to  vaiy  qnaHtatively.  Reasons  may,  however,  lio  assigned 
fur  nnspeoting  qnalitafive  variations  in  them. 

Soch  qualitative  variations  aa  probably  occur,  are  deter- 
mined by  diScrcnocs  of  specific  stmctnro.  A  stationaiy 
creatoro  without  eyc8,  reeciTiug  distinct  »en«Rtion3  from 
external  objects  only  by  contacts  wbich  happen  at  long  and 
irregnlar  intemls,  cannot  have  in  its  consciooaness  any 
componnd  rclafiong  of  &oqneneo  save  tho«o  arising  from  the 
slow  rhythm  of  its  functions.  Even  in  oni^olvcs  the  respi- 
ratory intorrnls,  joined  MmetimCB  with  tbc  tntcrrals  between 
tbo  heart's  pulses,  furnish  part  of  the  materials  from  whiclt 
oar  conacionanesa  of  duration  is  derived ;  and  had  we  no 
ooDtinnooB  perceptions  of  external  changes,  and  oonso- 
qnently  no  ideas  of  them,  these  rhythmical  organic  actions 
would  obvioBJily  yield  important  data  for  oar  eoosciousncss 
of  Time :  indeed,  in  the  absence  of  locomotive  rfajrlhraa,  onr 
aole  data.  Remembering  this,  and  remcmboring  that  the 
aeqaences  with  which  we  ore  chieSy  occapicd,  and  from 
which  onr  conception  of  Time  is  chiefly  abstracted,  are  not 
these  sequences  derived  &om  iutcrnal  nclions,  but  the 
eequenoes  in  onr  impressions  of  external  aotiona,  it  will  be 
jnuiiiesb   that   there   is   most  likely  a  marked   qnalitatire 
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dtffvTCnoe  between  that  nndereloped  eonso  of  dnratian 
derired  solely  from  the  espericnwja  of  inner  ckanges,  and 
thai  doTclopcd  comx-ptton  of  Time  derired  raaiulj  from 
oator  change*,  liab  conocirocl  to  be  a  form  of  both 
outer    and    inner    clutngcs.  Quaatitetire 

Tariationa  in  compound  relations  of  Soqnenco  as  existing 
in  conaciousQeas,  aro  manifcutly  cnnsud  bj  the  si 
tnral  diffcrcnoea  wliich  coiutitute  difftrrences  of  s| 
Sabjoobivo  rhythms,  partly  of  the  vital  fonctions  and  partly 
of  the  locomotive  functions,  mark  out  conscioaeneaB 
into  tolerebly  rc^^r  intervals ;  thus  yielding  mcaBonx 
botweon  stubes  of  consoioasnoiss  otherwise  caused — Ktaodardi 
of  duration.  Hence  a  small  creature,  in  which 
rhythms  are  very  rapid,  must  have  a  consciontmess 
given  objective  interval  widely  tuilike  the  ciHUcioasBess 
of  it  pos^sscd  by  a  largo  animal,  whoso  rhythms  are  rela- 
tively very  slow.  A  gnat's  wings  miiku  Uin  or  fidocn  thousand 
•trolcw  per  second.  Each  stroke  implies  a  scpaial« 
OiCrroiis  action.  Each  such  ncrvons  action,  or  change 
in  a  nor%'ouH  centre,  is  probably  as  appreciable  by  the  gnat 
08  IB  a  quick  movement  of  bis  arm  by  a  man.  And  if  this, 
or  anything  like  this,  is  the  fiict,  then  the  time  occnpied 
by  a  givt^n  external  cbaiigo,  measiin.^d  by  many  moromcnte 
in  the  one  cose,  most  seem  much  longer  (luui  it  socma  in 
the  other  case,  when  measured  by  a  single  movemeat. 

Uow  ago  det*Tmiiica  quantitative  variations  in  oompounil 
relation*  of  Sequence,  is  a  matter  of  common  remark.  IVi>* 
liiibly  thc-to  art'  in  pnrt  duo  to  difltTencea  of  size,  and  coD« 
coniitant  dilFerences  iu  the  rhythms  of  the  functions,  vital 
and  locomotive :  it  requires  a  greater  oumbcr  of  a  child's 
moremeats  than  of  a  man's  mov«nenta  to  mensure  a  day. 
But  that  the  change  in  the  estimation  of  intervals  is  sol 
wholly  thus  caused,  is  manifest  fix^m  the  fact  that  after 
maturity  is  rttschcd,  they,  or  at  any  ratt-  (he  longer  ones, 
coiitinuu  to  undergo  a  seeming  abbreviatioii.  Months  to  the 
old  man  appear  no  longer  than  wc«ks  to  the  yooog  sua. 


K 


TBB  KKUnvnr  op  bslatioxs.  217 

A  furttier  qnantitatJve  Tanotton,  e-^scntially  similar  in 
wigin  to  that  which  takes  place  with  adraaciD^  years, 
kocompanios  Tariation  ta  oxbemal  circomstanccs,  when  tLia 
increases  or  decreases  the  nnmbor  of  rivid  experiences 
withia  a  givea  intcrrnl.  If,  after  a  moDOtonoos  life,  a 
joarDo;  of  iileosote  brings  within  a  w«ek  nuiny  excibog 
oOTeltiM,  the  rcmiu-k  hnbilunlly  mado  is,  that  it  seems  far 
nora  than  a  week  since  lioine  Rcenes  were  Icfl  b^ind, 
B^^en  a  comp««tive]y  nionotonoas  state  of  cosscionsness 
appesTfl  long  if  it  ia  intense :  inatanco  tJio  timo  during  which 
a  sorere  pain  is  snSarod ;  or  instance  an  interval  of  impatient 
oxpectatton,  the  seeming  length  of  which  is  popularly  illua- 
trated  by  the  proverb — "  The  watched  pot  never  hoila." 

The  estimation  of  Timo  vAries  oIho  witli  the  constitntional 
state.  Whatever  exnitfl  the  vital  activities,  and  so  makoc 
mental  impressions  stronger,  exaggerates  the  conceptions  of 
durations.  This  is  notably  the  ca»o  in  persons  under  thu 
inilaenee  of  opium.  Detailing  his  experiences  of  this  mSu- 
enoe,  D©  Quincey  saya  that  bo  sometimes  seemed  "  to  have 
■Tcd  for  70  or  100  years  in  ono  niglit ;"  nay,  to  have  had 

foolings  n^pfescntative  of  a  millennium  pa.ssed  in  that 
time,  or,  however,  of  a  duration  far  beyond  the  limits  of 
any  human  experience." 

One  more  caaso  of  qnantitativo  vnrintion  in  tho  conscious- 
ness of  a  compound  relation  of  Sequence,  is  change  of 
position  among  oar  experiences.  Intervals  of  I'ime,  like 
intervals  of  Space,  become  apparently  small  in  proportion 
their  remoteness.  An  evening  spent  at  a  friend's  hooa^ 
a  of  considerable  length  when  looked  back  npon  at  tho 
moment  of  departoro.  AVlicn  recalled  a  week  afler,  it 
subtends  by  no  means  ao  great  an  anglo  in  consoionsDeBS ; 
and  the  sngle  it  subtends  in  coaseioosness  when  we  are 
reminded  of  it  a  year  nner,  is  very  small.  There  ia  a  oon- 
Tiction  that  it  was  several  hows  long ;  but  when  contemplated 
it  cannot  be  made  of  eqoal  apparent  length  with  the  several 
lioDrs  jusb  passed,   any  nH>re  than  the  i^ipuontiy-BiiuiU 
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dtstactco  b(>two>ei)  two  objects  on  ttio  horizon,  ran  bo  tnado 
in  actual  piTrcepUon  liku  the  grvai  inUtrral  which  appeared 
between  them  wlien  we  naw  them  cloae  at  hand.  In  other 
words,  there  b  a  fore-ahorteniBg  of  protensive  qaantitj 
aoslogons  to  tho  fore-Bhortcning  of  cxtcnsivu  qaantityi 
whonco  it  results  that  the  intervals  between  pusing  et- 
pcrienccs  begin  to  seem  less  as  soon  as  tb<-y  are  past,  aoil 
continoall;  dwindle  as  we  get  further  from  them,  until  at 
last  their  lengths  become  inappreciable.  To  this  law  of 
mental  perspective  is  due  the  fact  that,  in  retrospect,  life 
Bcems  no  longer  at  forty  than  it  did  at  twenty. 

Hence,  concerning  componnd  relations  of  Seqaence,  as 
concerning  compound  relations  of  Co-existence,  wo  mnat  say 
that  probably  tboy  arc  not  qnalifatively  like  tho  oonnoxiont 
to  which  they  answer,  and  certainly  thoy  are  not  qoanti- 
tatively  like  them.  For  suxpocting  that  wliatovor 

objectively  originates  onr  sabjectivo  conception  of  IHrae,  is 
not  identical  in  nature  with  it,  wo  have  the  reason  that  Time, 
considered  as  an  abstract  from  relations  of  Seqamce,  must 
^present  a  different  sspoct  according  to  tho  degree  of  its  dis- 
aciation  from  porlicuhir  sequences.  To  ft  lowly-endowcd 
creature,  conscious  only  of  interually>initiateO  clionges,  it 
cannot  appear  what  it  docs  to  a  creature  chiefly  occupied 
rith  ohangca  that  arc  externally  initiated ;  since,  in  tbelast, 
is  partially  dbsociatcd  from  both  orders  of  changes, 
enco  it  scorns  inferable  that,  only  partially  dissociated 
as  it  is,  it  cannot  have  in  cousciouanoss  that  qualitative 
character  which  absoluto  dissociation  would  give  it,  and 
which  we  must  suppose  it  to  have  objectively.  And 

that  compound  relations  of  Sequence  as  wo  oonccire  Uiem, 
cannot  be  quantitatively  like  the  connexions  beyond 
consciousness  to  which  they  refer,  is  proved  by  the  fact  thai, 
thoy  vary  in  their  i^iparc&t  lengths  with  the  etrnctare  of  tho 
orgauiam,  with  its  size,  with  its  age,  with  its  constitutional 
fltato,  with  the  nnmber  and  vividness  of  the  im[ 
it  rcceitree,  and  with  their  relative  positions  in  conso 
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JAaiufctitly,  OS  no  one  of  these  Tarioualy-cstimiited  lengtlia 
out  be  taken  m  mlid  mther  than  tlio  olhcnij  tt  bccooica 
impossible  to  sopposo  cqunlitj  between  nn  intcrral  of  time 
as  present  to  oonscionsneBS  xaA  any  ncxos  of  tilings  wbicli 
it  symbolizes. 

{  92.  Deeper  than  the  compound  r«1«tioii)i  of  Co- 
existence and  Secjaence,  is  tho  componnd  relation  of 
Diffin^snco;  since,  bcndes  bi?ing  involved  in  the  compariBons 
of  spitOM  nnd  of  times,  this  is  involved  in  comparisona  of 
tho  Forces  manifested  in  Sp«eo  und  Time.  Vfo  may  fitly 
limit  oorselvea  to  illu.ttralion.t  taken  fruai  thix  Int^t  doss  of 


As  into  a  conception  of  two  things  co-exiattng  at  an 
ossignabto  distance  apart,  thoro  enters  the  consciousness 
of  nmoy  or  few  co-cxi-tling  positions  bctwoon  thorn ;  and  as 
into  the  conception  of  two  changes  separated  by  an  assign' 
able  interval  of  time,  there  enters  the  conscionsncss  of  many 
or  few  intervening  sequent  positions ;  so  into  ibo  conception 
of  two  forces  that  have  an  assignable  inetiuality,  there 
mtCTK  the  coRScioQUicas  of  many  or  few  degrees  of  difference ; 
and  the  conceived  amount  of  diScrcncc  is  determined  by  tho 
nnmbcr  of  these  degrees.  Wlt&t  wc  have  hero  to  observe 
is,  that  onr  conceptions  of  nmounts  of  difierence,  so  con- 
stituted, have  relativities  analogous  to  those  which  exist  in 
OCT  conceptions  of  amounts  of  spaces  and  omonnts  of  times. 

That  the  componnd  relation  of  Difference  varies  qnnlita- 
tirejy  according  to  the  structuro  of  the  njiitcifis,  we  have  nu 
distinct  evidence.  But  since  a  compound  relation  of  Dif- 
ference has  to  be  conc«i\'ed  in  terms  of  impressions  that 
differ;  and  since  the  conception  of  Difference  cannot  be 
dissocintod  from  the  order  of  impressions  in  which  it  is 
{nesentod,  if  there  is  but  one  such  order ;  it  may  be  inferred 
that,  in  proportion  as  the  impressions  become  moro  mulU- 
tudinona  in  their  kinds,  tho  conception  of  Differunoo 
[     beoomee  more  independent  of  particular  differoncee;  tad 
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thnt,  therefore,  in  higher  creatures  it  is  not  qnalitotivclf 
the  Baioe  as  in  lowiT  crcnturos. 

That  qiiiintitativo  vftri&tiuns  in  the  coneepUoo  accompanj- 
specific  uulikene-iiies  of  stntctore,  becomes  nuuifcst  when  it 
is  remembered  that  a  diflbronoo  in  forceii  doe«  or  does  not 
give  rise  to  a  difTcrcnoo  in  feelings,  according  as  the  or- 
gaotzation  is  or  is  not  highly  recipient.  Incident  fiwoea 
tlutt  seem  alike  to  a  lowly-endowed  creatTire,  seem  conspica* 
ouRly  unlike  to  a  creatore  endowed  wiib  the  senae-orgau 
required  for  appreciating  tbom.  Where  eyes  arc  so  little 
developed  that  npproactung  ohjccts  nro  TtcogDizvd  only  •• 
intvTCcpting  the  ftuntthinc,  it  is  obvious  that  contrasts  of 
light  and  shade  which  seem  marked  to  animaU  with  de< 
vcloped  eyes,  are  quite  imperccptiblB,  Similarly  among 
highly-endowed  animals  of  dircTHo  lundii.  Botwcon  odcmn 
both  of  which  produce  in  a  man  no  impression  whatever,  a  dog 
perceives  differences  of  strength,  probably  of  many  degroes- 
Eron  the  strnctaral  nnlikenessea  of  indiridnals  entail  saoh 
results.  A  pood  ear  detects  st'reral  gradations  between 
tOODS  which  to  a  bud  car  socm  alike. 

The  bulk  of  the  organism  is  also  ft  botor  in  modifpng 
qosatitatirely  the  relation  of  Difference.  The  manifest*, 
tiona  of  force  between  which  a  creature  can  perceive  wa- 
likcnesses,  arc  limited  at  the  ono  eztrcniD  by  its  ability  to 
bear  thorn  and  at  the  otiier  exlremo  by  its  rapacity  for 
being  een<tibly  affected  by  them  ;  and  its  sixc  partly  deter- 
mines those  limit«.  A  grain  and  faalf.a>graiu  arc  hardly 
distinguishable  by  their  pressures  on  the  Soger ;  bnt  if  que- 
ccNsively  borne  by  an  animal  not  more  than  a  gruu  in 
weight,  a  dififcreuco  divisible  into  many  degrees  would 
doubtless  be  perceptible  botwcen  them.  Conversely,  a  man 
cannot  perceive  the  contrast  in  weight  between  a  ton  and 
half-a-tou,  for  bo  fails  to  put  forth  »  force  sufficient  to  lift 
either;  but  it  can  ecnrcely  be  questioned  Uint  in  the  con- 
scioDsness  of  an  elephnnt,  now  loaded  with  one  and  now 
wilt  the  other,  the  feelings  produced  would  have  an  unlikeneas 
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that  might  bo  graduated.  Objectivt!  diSercncPS,  all  eqoal  iu 
dcgrMf  aro  thus  manifeatly  appreciable  bf  any  creatore 
only  witlun  a  range  Uiat  ia  really  very  uutdw.  More- 

over, it  is  demoQStrablo  that  towaniii  ciUior  vxtrcmity 
of  this  range,  the  concqitions  of  DifTorcuoo  bccomo 
qoantitatiyoly  more  and  moro  vaguo ;  and  noirbere 
thioagboat  tlie  range  can  there  be  maintained  a  paralleliam 
between  the  contrasta  of  inner  feelings  and  the  contTasts  of 
outer  forces  to  which  they  refer.  For  when  n  num  is 
poised  in  tho  hand,  certain  mo-iclcs  are  strained  to  the 
de^free  required  to  support  the  mass  plus  the  arm.  If  the 
wei^bt  of  tho  mass  is  small,  tho  weight  of  ihu  arm  bwomca 
the  latter  port  of  the  force  to  bo  antagoDized  ;  while  if  the 
mass  ia  lai^,  tho  weight  of  tho  arm  beoomes  the  smaller 
part.  Clearly,  then,  the  effort  put  forth  for  tho  support  of 
the  aim  being  a  constant  clement  in  tho  compared  states  of 
oonsciooracss,  mast  modify  tho  seeming  diOcrenoo  between 
weights  to  a  difibrent  extent  according  aa  tho  abeohito 
anwimta  of  the  weights  are  increased  or  dccrcsscd. 

How  TBTtations  of  constitntional  state,  whether  deter- 
nined  by  disorder  or  by  age,  also  caose  qnantttaUve  v&ria* 
tions  in  the  relations  of  Difference  aa  conceived  by  ns,  need 
not  be  shown  in  detail.  It  is  obvious  from  what  hua  been 
said  that  all  exaltations  and  depressions  of  cuergy  and  of 
sensibility,  must  alter  tlio  range  within  which  diflerenct^s 
are  appreciable,  and  must  modify  the  appreciations  of  them : 
more  especially  towards  each  extreme  of  the  range. 

Wo  coDclade,  then,  that  the  compound  relation  of  Diffor- 
CBCe  as  we  know  it,  ia  dependent  on  stractnro,  on  size,  and 
on  constitutional  state.  Tho  same  objectivo  difiiTenco  may 
have  no  subjective  diSerciice  answering  to  it,  because  the 
forces  betwoen  which  it  exists  aro  either  excessive  or 
defective  in  amonnt.  Within  tho  limits  of  approciatlon,  the 
same  objective  dilTereuoe  may  seem  great  or  small  according 
to  tho  percipient's  nature  and  tcmporaiy  condition.  And 
u  wB  cannot  fix  on  any  one  of  ihene  relations  in  conscious- 
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ncss,  ratbcr  thtui  an;  other,  ae  like  tbc  reality  beyond  oog. 
Bcioutdtcsii,  WQ  moflt  infer  ihaX  tli«re  is  no  likonc#it  between 
any  one  of  them  and  the  reality  beyond  conBciousnes!!. 

§  98.  But  now  wh&t  are  wo  to  say  abottt  the  pnro 
rdations  of  Co-oxiHlonoe,  of  Soqacnoo,  and  of  DiA'crcnce; 
considered  apart  &om  amonnta  of  Space,  of  Tinic,  sad  of 
Contrast  ?  Can  wo  say  that  the  relation  of  Co-existence, 
conceived  eimply  as  implying  two  terms  that  csist  at  the 
flame  lime,  bat  are  not  specified  in  Uicir  reUti%'e  positioni, 
has  anything  answering  to  it  beyond  conaciouflncsi  ?  Can 
we  say  that  ont  of  onrselres  there  is  such  a  thing  ns  Suc- 
cession, corrosponding  to  the  conception  we  have  of  one 
thing  coming  after  another,  without  rcferenco  to  the  time 
between  tbem  f  And  con  wo  sny  that  what  wc  know  as 
Difference,  apart  from  any  particular  degree  of  it,  hai 
objective  nnlikeneas  aa  ita  canse  f 

The  reply  is  that  wo  cannot  Jrame  ideas  of  Co-existence, 
of  Seqnencc,  and  of  Difference,  without  thero  entering  into 
them  idens  of  quantity.  Though  we  havo  examined  apart 
the  compoond  relatiDns  of  these  orders,  into  which  con- 
acionsncas  of  quantity  avowedly  enters;  and  though,  in 
above  defining  tlie  simple  rotations  of  tbcHe  orders,  the 
avowed  contemplation  of  quantity  is  excluded;  yet,  on 
lookbg  closely  into  tho  matter,  wo  find  that  a  tacit  reoog- 
nition  of  quantity  is  always  preftcnl.  Co-oxiatenc«  cannot  be 
thought  of  without  aome  amount  of  space.  Scqaeoce 
ouinot  bo  tboQght  of  withoat  some  interval  of  time. 
Difference  cannot  be  thought  of  without  somo  degree  of  J 
contrast.  Hence  what  has  been  said  above  respecting  these  [ 
relations  in  their  definiteiy-oompound  forma,  applies  to 
them  under  those  forms  which,  by  a  fiction,  we  regard  as 
simple.  All  the  proo&  of  rcbtivity  that  held  where  the 
conceived  qnantities  were  large,  hold  however  small  the 
conceived  quantities  become.  And  aa  the  conceived  quan-  , 
titles   cannot   disappear   from    oonsciouiiness    wiUKPut 
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nMions  UicmiiclTcfl  disappearing,  it  foUovrs  inovitably  that 
the  relativities  hM  of  the  relations  thoniEelTes  in  tlieir 
altimate  elements.  We  are  tbna  forced  to  thu  conclusion 
that  the  relations  of  Co-oxistonce,  of  Bcciocnce,  and  of 
DiflcmncQ,  as  wc  know  thom,  do  not  obtain  beyond  con- 
HCtongness. 

Let  ua  simplifji'  tbo  matter  by  reducing  di-rivative  rda- 
tions  to  the  fnodamental  relation ;  and  wo  slinU  then  wo 
more  clearly  the  trnth  of  this  apparently<tucrbdible  pro- 
position. 

Every  particnlar  relation  of  Co-oxistenco  involires  »  cogni- 
tion of  some  diflereocp  in  tbo  positions  of  the  things  oo-cxist- 
ing;  resolvable,  nltiinittely,  into  difTorcnccs  of  relative  posi- 
tion towmrds  self.  And  dilTeronces  of  rclatiro  poaitlon  can 
be  known  only  through  diSorences  between  the  stat«aof  con- 
udoasness  accompanying  the  dioclosore  of  the  positionfl.  Bat 
while  positions  in  Space,  and  co-existing  objects  occupying 
them,  arc  known  through  r>.-lntioiia  of  DifTiTeocc  between 
tho  feelings  acoompanyiog  discloeare  of  them ;  thoy  are 
known  tliroogh  rolationa  of  Likeness,  in  respect  of  tlieir 
order  of  presentation.  The  relation  of  Co-existence,  which 
is  that  oat  of  which  all  Space-conceptions  are  bnilt,  is  one 
in  which  neither  term  is  first  or  but:  tlio  terms  exhibit 
©qnality  in  their  order—no  differenoo  in  their  order. 

Phenomena  oocnrring  in  siicccsHion,  like  those  oocurriu^r 
simattnnooaslj,  are  known  aa  oconpying  different  positions  in 
consciousness.  Intervals  between  them  are  distingnishcd  by 
difll^rences  in  the  feelings  Uiat  arise  in  passingovor  tho  intor- 
tbIs;  andwherotho  intcrvolsoro alike,  thoyaresoobissod from 
the  absence  of  such  difTeroDCes.  Uut  while  the  relations 
among  phenomena  in  Time  are  known  as  sneh  or  such 
throagh  conceptions  of  DiSercnco  and  Xo-difforcnco  yielded 
oy  comparisons  of  them,  tbcy  arc  known  as  alike  in  thiji, 
that  their  terms  ore  onequal  in  order  of  presentation — difler 
in  their  order. 

Thus  all  Spoco^relattons  nod  Tiuw-rclatioii9 — all  roktioni 
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of  Co-«xist«nec  Bnd  Sc<nicnce,  »ro  known  through  relatwu 
of  Diirurciice  au<i  Xo<ditlcrence.  Sequence  is  DiOuronco  of 
order ;  Co-exiatence  is  No^diSoretico  of  order.  Ilinico  n 
liare  at  last  to  deal  intli  tho  rolatiuns  of  JJiSiTi-cnoe  aaA 
Ko-diflerence.  Aud  our  cntiro  consciuUHiiess  being  hnilt 
up  of  fcoliugs  wliicli  present  these  rektions,  both  in  them* 
scl7cs  and  in  iho  flcoondnry  feelings  cotLitituting  conscioiu- 
ii«M  of  Uiuir  order,  tlio  whole  qaestion  of  the  rolativitj  of 
roIatdoDH  among  feolinga  is  reducible  to  tho  qtiration  of  tlw 
relativity  of  the  Telation  of  Diffwcnoc  This  is  readily 
dcmonBtrablo. 

Tho  nolo  clrnnents,  and  the  indiv»oIabl«  elements,  of  the 
relation  are  tlieso: — A  fee-ling  of  some  kind;  a  feeling 
comicg  next  to  it,  which,  being  disttngtushablc  as 
another  feeling,  proves  itself  to  be  not  homo^-nwHw  with 
tho  Gnt ;  a  fueling  of  shock,  moro  or  less  decided,  occoin- 
pouying  the  tnLosition.  This  shock,  which  nriaiea  from  the 
diflerenco  of  the  two  feelings,  becomes  the  measure  of  tliat 
diSerenee — constitutes  by  its  occurrence  the  consciousnera 
of  a  relation  of  diSerenoe,  and  by  its  degree  the  conacions- 
no«8  of  the  amount  of  difference.  That  is,  the  rolntion  of 
DiflVtrouco  as  present  in  oonscionsncss  is  nothing  moro 
than  a  obaugo  in  oonscionsnoss.  How,  then,  can  it 
resemble,  or  be  in  any  way  akin  to,  its  source  beyond 
conwioosatM  F  Here  are  two  colours  which  we  call 
unliko.  As  they  exist  objectively,  the  two  ooloturs  an 
quite  independent — there  is  nothing  between  them  answer* 
iag  to  the  cluingo  which  results  in  as  from  oontomplating 
Sr^t  one  and  llteu  the  otlier.  Apart  from  our  coDScioos- 
ncBs  they  are  not  linked  as  are  tho  two  fec-liugs  they  pro> 
6m»  ia  ui.  Their  roUtion  as  wo  think  it,  being  nothing 
ehw  than  a  change  of  onr  stato,  cannot  poxsibly  bo  pnnllel 
to  anything  between  thetn,  when  they  haro  both  remained 
onchanged. 

§  94.  It  13  proper  to  point  out  that  all  these  conclusions^ 
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lo  rtie  last  nf  th(Mn,  arc  in  faannony  wi(L  ilioso  which 
lJ  be  directly  dt'iiuccd  from  the  data  supplied  hy  I'lij'sio- 
logy  to  psychology. 

Encli  f<.'e1ing  \>&ng  the  conoomitMit  of  some  molecolar 
chnng9  in  a  portion  of  vesicular  nerre-inAttor ;  and  each 
relation  being  the  concomitant  of  Bome  -vrKire  of  molocolar 
tmnsTormation  propagated  along  a  ncrvo<fibre,  or  fibres, 
&oin  one  p^Tlion  of  vcsicnlar  nerf o-innttor  to  another;  it 
Tesolta,  in  the  first  pince,  that  the  Tnrions  rolationa  as 
wo  know  tUi?m  nro  composted  of  elements  e*<*nlially  alike ; 
luid  it  rviiults,  in  the  second  place,  tliat  not  being  in- 
trin.<ticslly  different  in  Uieir  nttimate  natures,  tliey  cannot 
reaemble  intrinsically'dilfL-retit  objoctive  connexions. 

bidecd,  it  nL-cds  but  to  thinlc  for  an  instant  of  a  brain  aa 
B  scat  of  DCTTonsdixcbarges,  intcrmi^liatobctwoonactionain 
the  enter  world  and  actiona  in  the  world  of  tbotigbt,  to  bo 
imprcaaed  with  the  absurdity  of  supposing  that  the  con- 
nexions among  onter  actions,  after  being  transfvrrod  tbmngh 
the  medium  of  nervous  discbarges,  can  ro-appcar  in  tho  world 
^^^  thonght  in  tho  forms  thvy  originulty  had. 

^^P  §  95.  But  hero  tel  na  not  omit  to  recogutEe  the  ii.tsnin[)- 
^^n  mode  throughout,  and  inevitably  made  in  all  reawn- 
ing  used  to  prove  tho  relativity  of  relations,  that  there 
exixt  beyond  consciousness,  conditions  of  objective  mani- 
festation which  are  itymboltied  by  relation!*  as  we  conceive 
them. 

ITie  very  proposijion  thai  what  we  know  as  n  rehition 
ia  qualitatively  and  quantitatively  determined  by  our  own 
nature,  and  doea  not  resemble  any  order  or  nexus  beyond 
consciousnoBs,  implies  that  there  cxiatfl  some  such  order  or 
nexus  beyond. oonsciousni'SB;  and  every  step  in  every  ail- 
ment by  which  tliis  proposition  ia  Cfltablinhed,  distinctly 
posits  this  order  or  nexna,  and  cannot  be  taken  on  any 
other  condition.  Pnrthcr,  the  argument  assumes,  and  is 
obliged  to   assume,   fundamental    differcnecs   of   ol>jective 
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otHer  vhtch  are  eymboluEed  by  fandAinoDtal  differenoes  of 
Bulijectivo  order. 

For  to  saj  that  what  we  know  as  a  relation  botwecn 
positiona  in  Space,  cannot  bo  like  any  objcctiTC  nexus,  nuM 
this  relation  of  positioos  as  coaoeivG<l  by  ns  varies  inde- 
finitely, is  to  suy  that  there  extsta  an  objectiTS  noxaa  wfaicli 
bos  nob  varied.  Two  verdicts  of  oonsciouHnoss  rcspectiag 
a  given  magnitade  are  fonnd  to  bo  unlike  under  unlike 
conditions  of  perception ;  vrhenco  it  is  inferred  tliat  neither 
oftlicm  is  like  the  nui^itado.  Itut  Uie  iofeKtnce  is  noDSODM 
if  by  this  magnitude  ia  meant  sometMng  in  conscionsncn, 
instead  of  something  beyond  consciousness.  As  it  was  before 
tlhown  in  the  case  of  feelings,  eo  it  might  here  be  shown  in 
lia  case  of  n^Utions  between  feulingii,  the  reasoning  used 
becomes  both  fake  in  its  premiiiea  and  meaningless  in  its 

iclnsion.  Of  canrse,  changing  the  t^trms,   (ke 

to  holds  with  periods  of  Time.  Every  argnmont  proviiig 
tliat  our  coQceptiona  of  Time  are  relative,  falls  to  pieces  on 
witlidraving  tlie  n»8umption  that  there  exists  some  form  of 
Things  from  which  Time,  as  a  form  of  Thought,  is  derived. 

The  assumption  of  an  objective  source  for  the  subjoctive 
relation  of  Diffcreuce,  is  implied  in  tho  lost  two  assumptio&B. 
If,  as  shown  above,  all  spcK^inl  cognitions  of  spaces  and 
times  involve  oognitJons  of  differences;  and  if,  as  shown 
above.  Space  in  genenvl,  which  is  resolvable  into  relations 
of  Co-cxiatence,  aud  Time  in  goaenvl,  which  is  resolvable  into 
relations  of  Sequence,  are  separable  from  one  another  as 
being  respectively  constituted,  tho  lost  by  dlSV-ronoo  of 
order,  and  the  first  by  no-dilTorencc  of  order;  it  is  clear  that 
titeposttilation  of  objective  sonroes  of  these  subjective  forms, 
impUos  postuUUoQ  of  an  objective  source  of  DifTorcnco- 
And  this  poatulatlon  of  an  objective  soorco  of  DiQercnce, 
equally  implied  in  all  the  arguments  which  prove  the 
rdotivity  of  tlie  cooooptioa  of  Difference,  has  for  its  nlti- 
mate  woiraut  the  deepest  aasigmiblu  warrant — the  Persistence 
of  Force.    Though  tho  relation  of  Difference,  conatltnU'd,  as 
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m  haire  Been,  by  a  cliange  in  conacionsnees,  cannot  be 
i^ntiGed  witli  anything  beyond  conscionsneBs ;  yet  that 
Uiere  is  BomeOiing  beyond  conacionanesa  to  which  it  is  dne, 
IB  an  ineritable  conclnsion ;  since  to  think  otherwise  is  to 
think  of  change  taking  place  withont  an  antecedent. 

Uore  certain,  then,  than  the  Belatirity  of  Belations  as 
we  oonceivd  them,  is  the  existence  of  Non-relatire  Forms 
to  which  they  refer;  since  proof  of  the  first  involves  per- 
pefcoal  asBtunption  of  the  last.  There  is  some  ontological 
order  whence  arises  the  phenomenal  order  we  know  as 
Space ;  there  is  some  ontological  order  whence  arises  the 
phenomenal  order  we  know  as  Time ;  and  there  is  somo 
ontological  nexns  whence  arises  the  phenomenal  relatiim  wv 
know  H  Pifiereooe. 


CHAPTEE  T. 

TDK  SBTIVABILITT  OF  FEEUSQ8. 

{  90.  As  w«s  pointed  out  in  tbo  second  cKnpter  oT 
Uiis  part.  Feelings  ndnut  ot  n  double  clasmficotion.  On 
groundB  of  structure  thoy  Are  divisible  into  the  centrallj- 
initiated  and  tlie  periplierally •initiated ;  whicb  last  an 
iv-divisiblo  into  those  wlucli  are  peripberally  initiated  by 
cxtomal  actions  and  these  whicli  oro  pcriphiT&lly  initiated 
by  internal  actJODB.  And  on  grounds  of  function  tboy  are 
dirisiblo  by  a  lino  crossing  those  traosrenely,  into  then 
[nimaiy  or  rivid  feelings  produced  by  direct  excitations, 
and  those  sccondaiy  or  faint  feelings  produced  by  indirect 
rx citations.  The  one  class,  known  as  sensations,  an>  some- 
times called  presontntiro  feelings;  and  the  other  olaUj 
Icnown  as  ideas  (though  this  word  is  more  ccmunottly 
(qiplied  to  clusters  of  them),  are  sometuues  called  re>pye- 
ecntatJTo  rc«lingg. 

Urns  far  little  rcgoi-d  bas  been  paid  to  this  grtntpisg  of 
feelings  which  Uiis  in  view  not  diifLtronco  of  kind  but  diSer* 
once  of  degree.  Though  throughout  the  last  two  chaptcn, 
vc  Lave  tacitly  recognized  the  distinction— though,  in  dealing 
with  the  relativiLic^  of  feelings  and  of  r^^lutions,  we  liaTS 
been  obliged  to  take  for  granted  an  established  connexion 
between  the  virid  fooling*  or  sensations  directly  preeented.. 
and  the  fatiit  feelings  or  ideas  in  whiob  they  are  representfid 
yet  no  dctinibo  statements  have  been  made  respecting  the 
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d^ndcnco  of  tiio  >eooTtd  class  on  the  first.  Hero  wo  have 
to  mc]uiro  how,  when  Ttvid  formft  of  reelings  lutre  been  cx- 
{wrieoced,  it  happens  ihsA  faint  forma  of  feelings  like  thorn 
»fU:rwiir^  arise.  Wo  hftvo  to  inqoiro  what  determines  this 
revirabilitf— what  conditions  they  are  which  render  the 
reviraU  more  or  less  dUtioot.* 

Since  f^dingB  are  rarely,  or  indeed  never,  revived  ^kV 
— since  tlie  tlibga  wo  romonibcr  are,  as  tho  word  implios, 
pat  together  out  of  foolings  standing  in  c«rtuin  nthitions ; 
it  TMitlti  Ibat  in  the  illustrutions  to  be  given  we  bhall  haru 
to  deal  more  with  clusters  of  revived  feoIingR  than  wiUi 
individual  rcrivcd  fwlings.  But  what  is  alleged  of  the  first 
■IwajB  holda  of  the  laat. 


§  97.  Speaking  generally,  feelings  are  revivable  in  pro- 
portion, as  they  are  rolalional.  The  peripheraUy-initiated 
feelings  of  external  origin  tuo  more  roproeeaUble  than  those 
of  iotoraal  origin ;  and  both  of  these  can  be  represented 
with  greater  facility  than  tho  centrally-initiated  f«'ling8. 

'J'he  most  highly  r«lntionat  foL-lings  are  the  visual ;  and 
these  aro  of  idl  fuclings  the  most  easily  reprodnc«d  in 
tbonght.  The  redness  of  a  soldier's  coat,  the  blue  of  Hm 
sky,  the  whiteness  of  tho  snowH:orvrMl  ground,  can  be 
revived  in  consciousness  at  any  moment  with  scarcely  an 
aflbrt,  and  with  rvUtively-grcttt  olcaraess.  The  glare  of  an 
eleotrio  light  may  bo  so  vividly  oonoeived  as  to  producu 
aomething  like  a  sense  of  dazzling.  Ideal  feel- 

ings of  sonnd  arise  before  tho  mind  with  a  fncility  and 
a  strength  almoab  oB  groat.     Tho  report  of  a  cannon,  tho 


*  I  h«i«  n«c  the  word  rarirftbitity  nther  ttiut  tha  word  r«coT«nIiUity, 
Ixcaii—  i*  hw  \*m  obJ«ctian>t»le  rniplka tjon*.  Toracovec  uythiiijiiavotvca 
>  TolanUry  act ;  tnd  to  <^l  a  ikiag  rrcovcnblo,  u  to  ■>;  Uut  it  i»  wib*- 
tUng  wUek  can  bo  ro-obtainod  lij  >  veluntu^  act.  Bat>  gniAtput  of  our 
Idaal  fxliitgi  wiM  wtthoot  ToUtion,  and  ottea  in  ipito  of  volition.  Th« 
WotA  (vrlvaUa  fp\im  «iimU/  wril  to  th«  idod  (mU^*  which  tan  volnntkry 
■ad  thoM  whiob  4ra  tarolontaiy. 


aso 
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1>Iast  of  a  trumpet,  a  groAD,  or  a  liura,  may  be  imaginal  I 
ioatantly  and  very  distinctly.  Scosations  of  toudi 

and  pressure,  if  Icsfi  represontsble,  are  rcproeentablo  naiaij 
a»d  with  coDsiderable  clearness.     The  sof^Dess  and  haiduo,  j 
the    BQu>otbnc«8    and    roa^^hncss,    of    different     ani&ea^] 
bftTO     tolerably    distinct    ideal    forma    that    rocnr  witb 
facility.  The  lew  relational   fvclings  oxtenully 

initiated — those  of  tasto  and  amoll — urc  neitlier  bo  easily  nor 
BO  strongly  reproduced.  A  colour  or  soand  may  be  remeiii- 
bercd  in  an  instant ;  but  a  specilled  fiaronr  or  odour  is  not 
M  quickly  recalled,  and  the  ideal  fcolinjf  dots  not  approacli 
in  vividness  so  nearly  to  the  real  feeling. 

Wc  pass  to  the  pcriphondly-initiated  fooling*  of  ist 
ori^D.  A  particular  muscular  effort  cannot  be  repreeeni 
aa  quickly  or  an  olc&rly  as  a  particular  eonnd  or  colosr}] 
and  though  an  inteuse  paiu  suffered  in  a  limb  may  be 
called  with  considerablo  distinctness,  it  iB  observable 
the  ideal  pain  docs  not  approach  bo  nearly  to  the  r«al  pun 
as  docs  a  remembered  scream  to  the  conscioosuess  of  aa 
actual  scream,  or  as  does  the  thought  of  a  flaab  of  Ugbtning 
to  the  pcTiX'ptiun  of  a  flash  of  lightiuDg.  'SSHien  we 

como  to  those  pcriphcrolly-iniliated  ftKlings  to  MrhUk 
ordinary  states  of  the  viscera  give  rise,  we  Jiiid  the  degree 
of  rcvivability  very  small.  It  b  difficult  to  call  into  ecn* 
sciouBiioMit  the  feeling  of  hunger.  To  think  of  the  circum- 
stances along  with  wbich  hunger  oocurs  is  easy ;  but  after  a 
hearty  meal  it  is  next  to  impossible  to  represent  any  degree 
of  that  craving  for  food  which  cxist«d  before  the  moat 
Similarly  with  thirst. 

Of  tho  centrally-initiated  feelings  or  emotions,  tlio  tike  is 
true  in  a  ([uitlifutd  sense.  Ax  before  pointed  out,  there 
ift  not  between  actual  and  ideal  emotions  tho  samu  sharp 
division  us  between  actual  and  ideal  feelings  of  other  kinds 
Emotions  are  excited,  not  by  physical  agencies  theuwilTe 
but  by  certain  complex  relations  among  them.  Hence,  onlj 
by  representations  of  such  complex  relations   are   ido 
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emotions  aroused.  Wlicn  so  srooscil,  bowcTcr,  tliny  tn»j 
nae  to  any  decree  of  vividness,  Qntil  they  become  actual 
emotioiis.  But  the  &ct  which  wo  have  here  to  note  as  con- 
fomiiDg  to  the  principlo  mtinciatcd,  is  that  an  emotion 
cnnnot  be  at  oqco  rcrivcct  in  the  samo  way  tbat  a  feeling  of 
light  or  sound  can.  It  in  impossiblu  to  bring  instAntly  into 
cooscionaiiess  the  poBsion  of  anger,  or  that  of  joy,  in  however 
fiunt  a  form.  Re|Hresentation  of  either  can  bo  achiovod 
only  by  i&uigining,  and  dwelling  upon,  somo  circumstttnon 
calculated  to  produce  it;    and  tltta  talECS  an  Appreciable 


§  98.  The  rcvivftbilily  of  past  fwlirgs  vari«8  invcffiely  aa 
tho  vividness  of  prescut  feelinga.  Tliis  anti^onUm  holds  to 
a  certain  d^grco  between  past  and  present  feelings  in  general ; 
bofc  it  bolds  to  a  much  greater  degree  between  past  nod 
present  feelings  belonging  to  tho  eamo  order. 

Take  fint  tlio  gcncml  anttigonism.  Kvery  one  knows 
that  when  a  tremendous  »oond  or  an  astonnding  spectacle 
abflorln  tbo  attention,  it  is  next  to  impo^iblo  to  think  of 
anjtliiog  else— next  to  impossible  to  entertain  irrelevant 
ideoa.  Indeed,  consoioQsnees  sometimes  becomes  so  entirely 
filled  with  the  present  overpowering  impressions  as  to  ex- 
trude our  bnbitunl  ideas :  producing  what  we  call  absence 
of  mind.  Less  extnsmo  illustrations  are  furnished  by  the 
interrnptions  to  currents  of  voluntary  thought  that  resiill 
from  violent  pains  or  lond  noises.  And  that  the  tiliutling 
out  of  primary  feelings  facilltatos  the  revival  of  secondary 
feelings,  is  also  implied  by  the  common  habit  of  closing  tho 
eyes  when  trying  to  imagine  anything  very  clearly. 

Tho  more  special  antagonisms  are  of  considerable  interest. 
Wo  saw  in  a  previous  chapter  that  primary  feelings  of 
any  order,  whilo  they  havo  much  power  of  excluding  from 
conscioosiness  primary  feelings  of  the  same  order,  have  tow 
power  of  excluding  from  consciousaess  primary  feelings 
other  orders.    Here  we  have  to  note,  what  may  be  re- 
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garded  as  a  corollary,  that  primary  feelings  of  any  opJot  on 
grcftlcr  obstacles  to  secondary  feelings  of  that  order  tku 
tlioy  aro  to  secondory  fcvUngs  of  oUier  orders.  Timl 
iin[nessiODS  of  great  distiaotsesa  of^  a  Bcarcely-appredablo 
reajstance  to  the  imaginatioii  of  aonnds — say  those  fonning 
a  melody.  The  reviral  in  thought  of  a  person  recognned- 
ycsterday,  is  hut  UtUo  interfered  with  by  the  Qavoura  of 
things  vre  arc  eating.  Nor  do  tho  scosations  rocelved  bom 
objects  held  in  the  hands,  hinder  ns  much  from  thinking 
tilings  we  have  soon,  or  li«tcnod  to,  or  taate<l,  or  smelt.  Bat 
the  sounds  we  ore  liearing  tend  very  decidedly  to  keep  ml 
of  ooDSciouaoess  other  sounds  of  which  wo  wish  to  think. 
Visual  sensations  stand  considerably  in  tho  wuy  of  TUBul 
ideas.  And  tlioro  aro  still  moro  couspicnoua  AntagODiani 
beiwoon  tho  primary  feelings  and  the  secondary  feelings 
of  lower  orders.  M 

The  different  degrees  of  these  antagonisms  are,  indesd,^ 
worthy  of  notico ;  since  they  admit  of  being  g«&cittliwd, 
and  aro  not  without  significance.  Tho  law  appears  to  be 
that  amoDg  the  most  rvUtiuiud  feeliogH,  the  primary  of  any 
order  resist  tlie  aeoondaiy  of  the  same  order  to  the  lesst 
extent ;  and  that  the  resistance  becomes  more  decided  ia 
proportion  as  wo  descend  to  feelings  that  aro  loss  oiul 
less    relationnl.  Beginning    with     tho   moat 

relational    feelings,    it    is    obserrable    that    only    by   a 
very    iutcnso    visual    sensation    are    the    ideas    of   other 
viSQal  seosations  entirely  excluded.      Thus  it  is   impoa- 
aible  while  staring  at  the  Sun  to  think  of  gn.'vu ;  but  it  i»M 
qaito  possible,  or  even  easy,  wliile   lookbg  at  a  surCice* 
colounxl  red,  to  think  of  a  patch  of  green  covering  part  of 
itaaica;  andwocan,withcontuderablo  distinctnees,  iowgine 
the  clostcred  colours  fonning  the  rcmombranco  of  any  object,  ■ 
while  the  retina  is  receiving  the  clasterod  colours  yielded  byf 
actual  objvcts  quite  different  from  it.  Of  auditory 

impressions  the  tiko  may  be  said.     Loud  sounds  prevent  us 
from  bringing  tho  ideas  of  other  sounds  into  couscio 
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but  they  mnsb  bo  exti«moly  load  to  do  tiiia.  And  wben 
liatening  to  on  orchrstm,  ib  will  be  found  that  while,  during 
tbioforle  pusogcs,  it  i»  difRcuIt  to  imngino  somo  other  musical 
combioatioa  than  that  which  is  being  hcardj  it  is  compura- 
Uvely  easj  dnring  the  piano  passages.  Much  llta 

samo  holda  among  feelings  of  tonch.  The  sossattons  yielded 
by  an  object  held  IoobcIjt,  do  not  prevent  as  from  romembcriog 
tho  Bcnsatioos  yielded  by  otliir  qiiito  diffcrontobjccts;  aud 
it  is  noedfid  to  gnvip  nn  actual  object  very  Dbrougly,  so  tlint 
the  seusationH  of  touch,  or  rather  of  pressure,  verge  into 
tliQso  of  pais,  before  rememberod  tactual  feelings  are  qoito 
Gxtmdcd.  ^'hcQ  wo  come  to  sach  comparativdy-unro- 

lational  fbelinga  as  the  gustatory  and  olfUctory,  wc  find  tbis 
antogonigm  &r  moro  marked.  Whilo  tasting  soiriotliing 
decidedly  bitter,  sweetness  oonoot  be  thought  of:  indeed, 
tastes  of  even  modcrato  intensi^  almost  prevent  us  from 
taiaiguuDg  other  tastes.  And  this  antagonism  n-achus  its 
oxtromo  among  the  Tisecral  feelings,  where,  indeed,  it 
i^pears  to  bo  absobito. 


§  99.  Otlier  things  being  equal,  tlio  rovivability  of  « 
feeling  varies  with  iU  strengtli;  and  othtrr  things  being 
uqaal,  its  rerivabiU^  varies  with  the  number  of  times  it  has 
been  ropc«t<^  in  experience.  Tlio  tritcncts  of  these  tmthit 
niDSt  not  pivvent  um  fruui  here  brii^lly  noticing  tliem. 

The  glow  of  a  gorgeous  nonsiet  continues  to  bo  recallublo 
long  after  faintly  coloured  scenes  of  the  same  date  have 
been  forgotten.  The  sound  of  a  troinpet  may  bo  moro 
quickly  und  clearly  imagined  than  that  of  a  basaoon.  iG  is 
easier  to  remember  tho  tanto  of  something  that  is  intensely 
BOOT  or  swe<et  or  bitter  tliaii  tho  tastd  of  something  that  is 
almost  insipid.  And  a  very  severe  pain  leaves  a  tnioo  in 
memory  which  laata  long  after  the  traces  left  by  slight 
acbes  aud  discomforts  bavo  disappeared. 

How  repetitions  oven  of  laint  feelings  produce  great 
revivability  of  them,  we  see  on  oomporing  our  domestic 
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ex|>«nencea  with  loss  cotnmOQ  exporicncc*.  The  cokna  of 
the  paper  id  n  froquentcd  room,  sabduod  tboagh  it  {■,  cm 
bo  Tcry  distinctly  recoiled.  The  tone  of  ft  voice  whi^  ii 
Lwird  daily,  may  bo  thought  of  much  more  easily  and  tnij 
titan  the  tono  of  a  voice,  not  moro  nurkod  in  character,  that 
baa  been  hoard  but  onco  or  twice. 

Bat  tho  other  things  which  wo  have  sapposed  to  bo  eqml, 
are  nsually  not  oqnid.  Beside*  tho  p^chological  state 
which,  »8  wo  iiavfi  seen,  inflaenocs  tho  revivnbilily,  then  ii 
ilio  physiological  state,  which  also  influences  it  in  sevml 
ways.    These  we  must  now  consider. 


5  100.  Tho  degree  of  revivability  of  a  feeling  depends  ra 
part  on  tho  extent  to  which  the  nervous  centre  oonceroed 
was  capable  of  undergoing  mnoh  molccnlar  change,  and 
evolving  mnch  of  the  concomitant  feeling,  when  tho  onginal 
excitation  vna  received.  Several  factors  co-opcrttte  to  deter- 
mine its  capability.  A  complete  state  of  rep^  is  one  of 
tbero.  An  active  circnlation  ia  another.  A  blood  rich  in 
tho  materials  rvqutn>d  for  both  disintogratiou  and  integra- 
tion is  a  third.  Tho  rcspcctivo  aliarcs  of  these  fiicton 
cannot  bo  dotcrminod ;  for  Uie  thriie  usually  vary  together, 
Bat  tho  ioflucnccs  of  two,  at  least,  may  be  pretty  clearly 
identified. 

"When  tho  attention  has  been  long  occupied  with  on; 
class  of  impressions— when,  that  is  to  say,  tho  nervons 
centres  concerned  liavo  been  worn  by  persistent  aclton« 
the  impressions  received  cannot  be  recalled  as  clearly  aa.| 
those  received  when  thcso  nervous  centres  woro  nnwom. 
Excluding  cases  in  which  abnormal  excitement  of  tho  local 
circnlation  has  been  produced  (cases  to  be  dealt  with  nndcr 
the  next  head),  it  is  a  familiar  titct  that  after  many  houn 
Bpcnt  in  lislening  to  mnsic,  or  in  looking  at  pictures,  tho 
clustered  sensations,  auditory  or  visual,  are  cither  not 
revivablo  at  all,  or  nro  less  distinctly  rovivable  than  those 
which  came  first  in  the  concert  or  Uio  pictuve  gallery.    If 
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m  talco  longer  periods  c^  continaed  nctiTity,  broken  tlionglt 
Utcj  are  by  sliort  periods  of  rest,  a  liko  fact  mc»ts  as.  The 
experience  of  every  toariat  supplies  wi  iiutanoo.  His  first 
grand  rooimtaiii-vieffs  he  can  call  to  niind  more  clearly  thim 
the  cqaally-graod  views  he  had  after  being  among  tlie 
tnonotaina  for  a  monUi. 

Tltat  feelings  excited  when  tbo  gtiiwi«l  etroulation  is  roiy 
vigorDttB  are  more  revirable  than  nsoal,  is  a  tratli  Uiat  may 
be  TsrionaJy  exemplified.  Evidence  is  furnished  by  boUi 
tompomiy  and  pc-rmancnt  pxaUationa  of  the  drcxdt^ 
tion.  Impn.'-ssions  of  tririal  things  ja  which  do 

particiilar  interest  was  taken,  oDeu  survive  in  memoiy  when 
impressions  of  much  more  important  or  impoiting  tilings 
tade  away ;  and,  on  conaidoriug  the  circumatAnceH,  it  will 
bcqacutly  bo  found  that  such  impressions  were  received 
when  the  energies  were  high — when  exercise,  or  plcasnre, 
or  boUi,  had  greatly  raifted  tbe  action  of  the  heart.  That  at 
times  wh<m  strong  emotion  has  excited  tlte  circulation  to  an 
exceptional  degTeo>  the  clustered  sensations  yielded  by 
vurrouading  objects  are  rovirable  with  great  oloarDess,  often 
throughont  life,  ia  a  fact  noticed  by  writers  of  fiction  as  a 
tisit  of  human  nature.  As  with  thoso   quicker 

variatioDs  of  vascular  activity,  so  with  the  slower  variations. 
The  receptivity  of  impressions  is  high  daring  those  portions 
of  life  in  which  tfao  blood  is  propelled  in  full  and  rapid 
currents,  i'uelings,  peripheral  or  central,  cxporicncGd  in 
yonth,  are  long  remembered  ;  and  whilo  the  rigour  of 
manhood  continues,  the  sensations  and  emotions  leave 
lasting  traces. 

Eqnally,  or  more,  obvious  is  the  converse  truth,  that  tlie 
rcvirability  of  feelings  excited  during  a  state  of  feebleness 
is  comparatively  small.  The  efTects  c^  depressed  circula- 
tion, whether  produced  by  disorder  or  by  age,  alike  show 
this.  The  lowered  action  of  tho  heart  which 

acoompanics  great  nervous  prostration,  has  for  ono  of  its 
eflcota  a  marked  decreaAO  of  receptivity.     Things  seen  and 
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Baid  nnd  heard  ore  forf:;ott.cD  rory  qnickly— odco  is  a  fow 
divjs.  Kvcn  tlio  lowered  vital  activity  which  ire  know  u 
great  fatigue,  is  cliaracterized  by  a  dimiiUBbed  retcntiTeiuiB 
of  impress  ionB.  When  vq  pass  to  that  flBgging 

of  tho  ctrcoUtioD  which  accompanies  the  doclino  of  li£^ 
nbuiidAnt  evidciico  meota  ds.  Oradnolly  ks  the  Tigonr 
decreases  thore  comes  an  increasing  failure  of  memory. 
Hie  exporiencea  of  a  month  ago,  (»■  of  last  week,  at  oj 
yesterday,  aro  not  nn'iTablo ;  and  in  the  closing  stagea  of 
decay  ihingM  that  were  looked  at  and  eonnds  that  woro  heard 
but  a  fuw  iniiiatea  ago,  are  found  to  hare  lefk  no  traceR. 

There  ia  reason  to  think  that,  independently  of  the  genenl 
circulation,  exaltations  and  depressions  of  tho  ocrubral  cina- 
lation,  whether  normally  or  abnormally  prodnciod,  also  affect 
tho  degree  of  rcvivnbility  of  the  fcclinga  experienced. 


$  101.  All  tho  circamstancca  under  which  an  cscitatwn 
originally  occurred  botng  supposed  tho  same,  tho  degree  of 
rovi\TiI>ility  of  tho  feeling  tliat  was  produced,  varies  with  lis 
physiological  oondttions  that  exist  when  the  revival  takes 
place  or  is  attempted.  Other  things  cqoal,  a  given  past 
fouling  may  bo  bronght  into  conacionsaoss  vii^dly,  fiiintly, 
or  not  at  oil,  according  as  tho  nervous  centra  concerned  is  or 
ut  not  well  repaired  and  well  sappUod  with  blood  at  tho 
moment  tho  romcmbrasos  is  suggested.  Tho  evideooe 
assignable  in  proof  of  this  proposition  is  mostly  eatsagled 
with  that  assigned  lu  proof  of  the  Uiat ;  but  a  safficieaoy  of 
it  may  be  disentangled. 

In  that  state  of  high  spirits  which  results  from  good 
nutrition  and  raised  circulation,  it  is  observablo  that  the 
memories  are  more  distinct  than  usual.  Ideas  rise  np  in 
abundance  without  eSbrt.  Similarly,  tho  vascular  excite^ 
ment  caused  by  emotion,  providing  it  doe«  not  reach  that 
extreme  pitch  at  which  it  prostrates  tlio  heart,  oausos  • 
msh  of  nnosually  vivid  ideas — ideas  bo  vivid  that  tliej  ar« 
someUmes,  as  ondcr  great  fear,  mistakea  for  roalitios. 
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How  decreased  rerivBbility  of  feelings  orig^tiinlly  strong, 
goct  nlong  with  cnfwblcd  circnlatiuu,  is  cxomplitiod  in 
those  oxhiuistod  bj  long  illDOssue.  Highly  nervoos  sab- 
jects,  too,  in  wbom  iho  action  of  tii«  heart  is  greatly  lowcrod, 
babitoftlly  ccmplAin  of  Ioha  of  memory  and  inability  t«  think 

BjutphJiua  which  diminish  aa  fast  as  the  natural  rate  of 
eirenlatioa  w  regained.  It  is,  however,  in  old  ago 

that  the  relation  bvtweon  foQurc  of  circulation  and  docrcnsod 
reriralrility  of  feelings  which  were  efficiently  improsaed,  is 
most  fiunOior.  The  power  to  recall  expcriencca  received 
during  adult  and  dct^lining  life,  wht-n  thu  vit^d  cucrgii-s  wore 
Qagging,  ia  the  fir«t  to  disappear;  and  prosontly  nperionccs 
reooired  diuing  early  life,  when  the  vital  energies  were  high, 
cesse  to  be  distinctly  re\-irable. 

It  may  bo  well  to  add  that  Tonations  of  local  circalation, 
OS  woll  OS  of  general  circulntion,  ofTcct  tho  abihty  to  revive 
feelings.  Ilio  illuiiiuns  of  ddiriatn  exemplify  tho  extreme 
vividness  to  which  revived  feelings  may  rise  whon  the  cere- 
bral circulation  is  cicoasivc ;  and  tho  loss  of  consciotuiuesa 
cau)(«d  by  ocrobrol  aniemia  excmpliQus  tho  convof^o  re«ull. 


§  102.  Of  cenrso  qttalily  aa  well  as  quantity  of  blood  is 
a  fitctor,  modifying  alike  the  streogtli  wiih  which  an  im- 
preosion  is  ntoinod  and  tho  facility  with  which  it  can  be 
recallod.  Tho  inSat^nce  of  this  factor  haa  donblless  s  share 
in  producing  some  of  the  effects  above  ascribed  to  variations 
of  ciroalatton ;  for  quality  of  blood  generally  risca  and  fidlt 
along  with  tho  vigour  of  its  propulsion.  Abnormal  dsvia* 
tiona,  however,  show  us  that  quuiity  lias  its  ucparate  eSbots. 

When  the  circalatioa  has  been  artificially  exalted  by 
stimulants,  there  is  ao  easy  and  rapid  current  of  tJioogbta, 
showing  it»clf  in  wlrnt  wo  duicribe  as  unosoal  brilliancy. 
And  when  the  es^totion  is  produced  by  certain  drugs,  as 
opium  and  hashish,  tho  revived  impreesions  of  tbtaga  seen 
and  beard,  approach  inviviilncaa  to  the  original  improasioos. 

We  have  another  class  of  examples  in    insane   people. 


i 


S38 


Tni  ISDDCT10X3  or  rsTCHOioar. 


Tliat  in  tltein  t1i<n%  has  arisen  somo  abnomutl  qnit!lit<y  of  blood, 
iaaonr  a  gcncmllv'-rccciTcd  opiuion;  nud  to  tliis  abnomul 
quality  is  ascribcil  tlmt  uniluo  rividnoss  of  the  reprewatatm 
feelings  which  cansea  a  confosion  of  them  with  preseniatiTe 
feelings. 

These  extreme  cases  warrant  na  in  supposing  that  then 
arc  minor  variations  in  the  rcvivnbility  of  fcolLngs,  accom- 
panying those  minor  variations  in  the  quality  of  the  blood 
which  aro  caused  by  difTerences  in  tiao  activities  of  the 
oeia  and  differcncca  in  the  sappUes  of  food  and  o^gen. 

$  103.  The  coiToapondcnco  of  thcso  Bcvcnila  jKubnon 
cpuclasions  with  tho  a  priori  concltisious  derivable  from  tbo 
data  of  Psycholofjy,  must  be  uotioec). 

Tho  fjivt  thiit  feelings  of  any  order  tend  to  exclado  idoM 
of  the  fume  order  more  than  they  do  ideas  of  other  ordom, 
,is  to  bo  expected  if  particular  bundles  of  norve-Sbrca 
l«nd  gronpa  of  ner\-e-resicles  are  tho  agents  of  particular 
orders  of  feelings ;  for,  manifestly,  when  tho  stnictnroa  con- 
cerned arc  nndcrgoing  those  molecular  ohangca  which  have 
vivid  feelings  for  their  correlatives,  other  molecular  cliangcs, 
which  have  faint  feeling  far  their  correlatives,  must  be  grvotly 
obaeorcd.  Moreover,  wo  may  see  why  this  exclusion  ismon 
stringcntamongthc  unrclational  orders  offeeliugs  than  among 
Uie  relittinniil  orders  of  feelings ;  sino^  in  proportion  aa  an 
order  of  feelings  is  relational,  it  must  have  a  complex  nervons 
centre,  and  in  proportion  as  a  ncrt'ous  centre  becomes 
complex,  it  becomes  easy  for  one  part  of  it  to  bo  occu- 
pied in  one  way  while  another  part  of  it  is  oocnptcd  in 
auolbcr  way. 

Thiit  strong  environing  actions  generate  feelings  which 
aro  more  distinctly  revivable  tliaii  thoso  generated  by  weak 
onvironingactiens,  is  also  a  fact  inferable  from  physiological 
premises.  For  as  strong  environing  actioa.1  produce  strong 
nervous  discharges  and  great  amounts  of  those  central 
molecalar  diangee  of  which  feelings  aro  tho  coirelatires,  it 
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is  obriona  that  they  must  produce  in  high  degrees  those 
ctmctoral  changes,  whatercr  they  may  be,  to  which  the 
TeTiTability  of  tiie  feelings  is  dae. 

Similarly,  it  fbUows  that  those  exaltations  of  vital  activity 
whidi  bcilitate  each  etructiiral  changes,  and  aid  the  rapid 
nutrition  which  perpetoally  prepares  the  parts  for  them, 
mnst  oondoce  to  the  revivability  of  the  feelings  ezperieocod  ; 
iriiile  depression  of  the  energies  most  do  the  reverash 
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§  1(H.  Much  Uiiit  WLS  said  iu  the  last  chapter  in  iUustn* 
tioQ  of  tlie  prc^Kwitioiis  it  seta  forth,  eerres  to  iUiutrato  Uitt 
piimllcl  propoeititHts  to  bo  eot  forth  ia  this  chapter.  Uiud 
being  composod  of  feelings  aaH  rclntionH  between  feelingfl, 
Bod  every  mciitrtl  net  inrolving  both  kinds  of  components,  it 
happens  that,  in  exemplifying  tho  rovivability  of  fcvlings  ss 
modified  by  various  conditions,  there  has  been  exemplified 
also  the  rcvirability  of  relntions  between  feelings. 

Nevertheleas,  there  remain  to  be  enonciatod  tmths  which 
in  the  last  chapter  were  but  tacitly  impUt«d,  and  other  trotlis 
that  wcro  not  even  remotely  indicutcd.  For  thou{;h  reviral 
of  a  feeling  involves  revival  of  tho  relations  in  which  it  was 
onginally  experienced;  and  though  revival  of  a  cluster  of 
fi'cliiigs,  oonstitnting  an  ordinary  idea,  involves  revival  dPa 
whole  plexus  of  rcbttious  in  which  the  feelings  stood  to  one 
another ;  tliere  ia  not  involved  in  the  recognition  of  theso 
facts,  the  further  fact  that  relations  may  bo  in  great  measura 
parted  from  tho  ri-Intcd  foclings  and  revived  by  themselves. 
Since  qnito  difierent  paira  of  improesions  may  stand  to 
one  another  in  tfao  somo  rotation  of  co-existence ;  und  since 
a  sequence  may  hold  together  impressions  now  of  this  order 
and  now  of  that ;  and  sinco  diflbrencca  the  same  in  degree 
may  be  presente>d  here  by  improssiona  of  one  species  and 
liccQ  by  impressions  of  another;  it  resnitd  that  rclattooa  of 
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Oo^iQAt^neo,  of  SMitteooe,  and  of  IKffbi«DCO,  eomo  to  bo 
Rpurablfl  from  particular  pair*  of  impncsions,  and  Hcquirv 
a  ^utm-iadepeDdence.  Their  independence  never  becomes 
eomplete;  for  a  relation  cannot  be  conceived  without;  two 
related  termH.  But  being  common  to  tcrma  of  all  orders, 
they  come  to  be  conceived  apart  from  torms  of  any  particular 
order  can  faave  their  terms  changed  in  conHciousRosA  wiOi- 
ont  being  themselves  changed;  and  thus  gain  a  kind  of 
revirabilit;  ao  far  independent  of  anj  jnrticalar  terms,  as 
to  have  an  illn«vo  appctaranco  of  being  independent  of  all 
term*. 

fVliat  WA  have  here  to  do,  then,  ia  to  consider  Uio  rcvivo- 
bility  of  relatione  as  dissociated  little  or  much  from  related 
feelhigfl.  Though  the  scn-erat  forma  of  thought  under  which 
oar  feelings  bto  presented  and  re-prGsent«d  cannot  exist 
without  BOme  contcn(«,  jct  their  contents  may  bo  in  gruat 
port  extruded;  and  we  have  to  observe  how  these  com- 
paratively empty  forms  comport  themselves  in  rospoct  of 
their  revlvftbilitics,  as  influenced  by  pnycliological  and  physio- 
ical  conditions. 


^ 


^  105.  BelatioDS  in  general  are  more  nrvivnblc  than  feel- 
ings in  general.  Whether  it  bo  a  compound  it^bttton  of  Co- 
existence, or  a  componnd  relation  of  Sequence,  or  a  com- 
poimd  relation  of  Diffprence,  we  shall  find  that  the  rela- 
tion is  more  distinctly  representablo,  and  more  enduring  in 
inemoiy,  than  ore  its  terms. 

NotQinlty,  tlii.'<  tm^h  is  tho  Iea«t  contipicuona  among  the 
relational  feelings,  since  these  being  highly  rovivablo, 
there  is  a  comparatively  small  maigin  for  difference  between 
their  rcvivnbility  and  Uiat  of  tho  n^tionB  between  them. 
Still  tho  diffcronco  may  even  hero  be  perceivod.  If  wo 
recall  a  room  frequented  in  childhood,  the  relatiro  posi- 
tions of  the  door,  the  windows,  the  fireplace,  arise  in 
consciousoess  instantly:  wo  may  or  may  not  Uiink  of 
■omo  of  the  colours,  but  if  we  do,  it  is  by  a  enbseqocnft 
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mc%.  Siinilnrly  with  Uie  tadiuUy-diadosed  co* 

existent  impreE&ioDS  which  we  remember  as  a  knifc-liaoidle. 
The  combiontiOQ  of  tliGEO  constituting  tlio  conception  of  it* 
ehnpc,  recurs  more  reudily  in  tiiouglit  tlian  does  Uie  pw- 
ticular  intensity  of  any  one  of  the  preB^urcs,  or  tlian 
the  particnlar  feeling  of  coldness. 

With  rolationa  of  eequeace  as  exHbited  among  tlte 
tory  fodings,  this  contnutt  is  more  decided.  To  begin  «a 
air  ia  tJie  right  key,  most  persons  £nd  rery  dilllcult:  mtli- 
ont  the  help  of  an  inatroment,  tlie  first  note  is  often  wiong 
by  a  third  or  even  a  fiAh.  Bat  the  duration  of  tlte  first 
note  is  more  nearly  rumcmberod.  Though  the  ttma  at  whidi 
the  air  is  taken  may  diQer  somewhat  from  the  time  as 
originally  heard,  it  does  cot  difler  so  much  as  tho  pitch. 
It  is  further  obeervable,  as  showing  the  same  thing,  that 
while  tho  rhythm  of  a  melody  may  bo  ropcatod  in  thooght 
with  great  exactness,  wo  cnnnot  delight  ounMtlvcs  by  recall- 
ing with  the  same  exactness  the  rick  timbre  of  tho  tones  in 
which  we  heard  tlie  melody  rendered. 

When  we  de&cend  to  the  least  relational  feelings,  the 
grootor  rovivability  of  relations  than  of  their  terms  becomes 
very  manifest.  Wo  remember  for  a  long  time  witk  accu- 
racy the  spot  in  which  an  acute  pain  was  felt,  though  the 
pain  it»^  is  not  reprcscntttblo  with  anytHng  like  its  origi- 
nal ocntcncss ;  and  if  the  pain  was  u  tlirobbing  one,  wo  can 
ivcall  it«  intervals  with  approximate  correctness.  So, 

too,  is  it  with  the  central  foclings.  Tlie  snccession  of 
certain  strong  emotions  passed  through  yesterday,  is  easier 
to  recall  than  tho  emotions  tbemsotTOS.  It  is  the  same  with 
the  relation  of  each  emotion  to  its  antocodcnta.  The  cir- 
cumstances under  which  we  were  angry  may  be  reproduced 
in  consciousness  instantly ;  but  the  auger  itself  cannot  bo 
reproduced  instantly. 

It  is  worth  considering  whether  the  possibility  of  ex- 

tended  and  complex  thinking  does  not  in  port  depend  oa 

KtJiis  great^T  rcrirability  of  relations  tJiaa  of  their  tenns. 
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We  habitually  puia  id  Uionghfc  from  concept  to  concept, 
briefly  recognising  tlie  esseatiala  of  encli — the  essential 
lelations  of  its  dements  to  one  another  and  to  other  things. 
If  the  feeli&ga  between  which  nil  thvsu  rclationa  exist 
•rose  in  oooscioiisness  with  as  nmeh  promptness  and  Tivid- 
vets,  oonsckntsiieas  would  bo  bo  eucambered  with  materials 
that  iavolved  processes  of  reasoning  would  bo  greatly  im- 
peded,  if  oot  prevented. 


§  106.  Ajs  diO^rsnt  orders  of  feelings  aro  mora  or  toss 
relational,  so,  too,  in  a  sense,  diiieront  orders  of  ivlabionB  aro 
more  or  less  relational.  For  just  as  some  lands  of  feelings 
are  more  capablo  of  entering  into  rohitions  with  one  another 
thas  other  kinds  are,  so  some  kinds  of  relations  are  more 
capable  of  entering  into  relations  wilb  one  another  than 
other  Icinda  ore.  Understanding  the  expression  tn  this 
■euM^  wo  may  siqr  that  tho  most  relational  of  relations  aro 
those  of  Co-oxistenoe.  Co-existences  may  bo  trebly  oom- 
pooaded,  and  are,  indeed,  trebly  compounded  in  most  acta 
of  Ihooght :  impressiona  aru  prcsentod  and  represented  in 
those  triple  relations  of  position  involred  in  the  conception 
of  flace.  Sequences  arc  much  loss  relational ;  for  they  con 
enter  into  relation  with  one  another  not  in  thrc-o  diroctiona 
at  once,  bub  only  in  one  direction.  Successive  intcmls  of 
tisio  Rtond  related  to  ono  anotbcr  aa  greater,  or  less,  or 
oqnal;  and  in  the  beata  and  bars  ofmnsic,  tlicSO  rchitioiiB  of 
equality  and  difference  in  portions  of  time  are  themselres 
compounded  into  other  relations — relations,  however,  wbicli 
aro  cescntaally  eortul.  Tho  IcJtst  roliblional  of  roUtions  wre 
the  primary  ones — those  of  Difierence;  for  though  these  enter 
into  relations  with  one  another  whenever  we  contemplate 
two  differenoos  as  equal,  or  more  or  lei<a  unequal,  in  degree, 
yst  (anlcss  it  bo  in  tho  higher  divisions  of  MailiGmatitng)  they 
do  not  enter  into  relations  more  compound  than  those. 

This  description  of  tho  scvorul  cliu»sc8  of  relations  as 
ir  kss  relational,  is  introducLory  to  the  fact  hero  to 
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bt'Wb  down,  tbat  just  aa  tlie  most  rGlatiooal  of  fedbga 
Mff  tlte  tDoat  rerivable,  so,  too,  are  th«  most  relotioniU  of 
relations  iho  most  rorivable.  Bolntions  of  Co-cxiateoc^ 
w]ll^UlLT  wo  tnko  any  ptu-ttcdUr  plexus  of  them  constU 
tul-Iiig  the  percepUoa  of  a  form,  or  whetbcH'  we  take  the 
aggregate  of  tbem  constitoting  the  conacioasaess  of  Space, 
baTo  a  icrira'biUtj'  fiu-  exceeding  tliat  of  all  other  rclatiotu. 
We  think  of  (distances,  of  directions,  of  sites,  of  slinpee,  of 
arrangements  among  objects,  with  Uttle  or  no  eflcnt  and 
with  great  cleomosa;  and  these  Tarioosly-componnded 
relations  we  conceive  an  iramoworka  which  we  can  imagine 
to  bo  occapied  hy  other  object*,  or  to  bo  anoocapied. 
llie  revivability  of  relations  of  Co-existenco  is,  indeed,  so 
extreme  that  they  cannot  be  wholly  suppressed — an  &asem> 
blago  (^  them  ^eater  or  lees  in  extent,  partly  oocnpied 
and  piirlly  unoccapiod,  forms  an  inextaogai&hable  element 
of  conscious  Dc-Jis. 

Relations  of  Sequence,  less  relational  than  thoEO  of  Co- 
existence, are  less  nnTable.  Tliouijb  it  is  troe  that,  as 
organized  into  the  abstraot  oonceptiou  of  I'^me,  relations  of 
Sequence  can  no  more  be  wh(^y  exclnded  from  ooosctoos- 
ueas  than  those  of  Co-oxistence,  yet,  as  thus  abstracted,  tboy 
do  not  form  so  dominant  an  element  of  cmuetoosncss ;  the 
integnited  aggregate  of  space^relations  hahiCnally  prcsonb  in 
thoDgbt,  is  much  larger  and  much  clearer  than  the  jnteg- 
ntei  aggregate  of  timo-rGlations.  It  is  obeerrable,  too, 
that  particular  8paoe<r^tions  are  more  clearly  and  correcUy 
rrprcsentable  than  particular  timo-reli»lion».  We  can  mark 
out  with  greater  accuracy  the  length  of  an  inch  or  of  a  foot, 
than  wo  can  assign  the  length  of  an  interval  as  being  one 
minute  or  as  being  ten  minutca. 

Simple  relations  of  Diflurcnco  (those  between  stings) 
are  neither  so  readily  nor  m  accurately  revirable  as  relations 
of  Difference  between  oo-exiBteiire-s  or  between  scquonoos, 
nor  as  the  rdatioos  of  Co-existence  and  Sequence  them- 
selvea.    Wo  can  better  remember  the  proportion  betwean 
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two  IcngtLs  wluch  wo  o1>sc<rrcd  eimtiltaiiooiuly,  and  can 
moi«  tnil/  reproduce  in  thought  tlio  ratio  between  Uie 
rbytimu  of  movements  in  a  macliine,  tlian  wo  can  recall  iha 
Jogrce  of  contrast  between  two  lights  we  saw  or  two  weights 

Pwe  lifted ;  and  where  tho  differences  are  between  the  nnre- 
^ooal  feeling*,  as  tastes,  and  smella,  tmi  Ttsccml  sensa* 
tions,  we  can  recall  them  but  vitgnely. 
f  §  107,  As  presented  feelings  hinder  the  rnpresentation  of 
othcT  feeling H,  so  do  presented  relations  hinder  tho  represent* 
ation  of  other  rolntioiui ;  bnt  they  do  this  in  a  smaller 
degree.  It  i»  with  relatione,  too,  as  with  feelings,  that  the 
antagonism  of  the  presented  to  the  roproMmted  is  more  maai- 
fest  between  those  of  tho  same  order  than  between  thoM  of 
difioront  orders.  Omitting  sapcrflnoos  illustrations,  we  will 
note  a  few  distinctive  traits  onljr. 

Among  the  most  relational  rolationa,  as  among  the  most 
relational  feelings,  tho  present  impedes  remembranco  of  tho 
past  in  the  smallest  dogreo ;  and  among  these,  too,  wa  fmd 
presented  relations  interfering  in  tho  tnsnUcst  degree  witJi 
tbe  representation  of  relations  of  the  name  order.  Visual 
relations,  no  matter  bow  Tividly  impressed,  norer  abaolately 
exclude  from  consciousness  other  visoal  relations  of  which 
wo  chooso  to  think.  Wo  saw  that  a  TOry  iutcnsD  visual  fecU 
iog  temporarily  prorcnts  us  from  calling  to  mind  another 
tLsoaI  feeling ;  bnt  though  it  is  impOKsiblo  to  gazo  at  tho  sun 
and  think  of  green,  it  is  quite  possible  to  gaze  at  the  sun 
and  think  of  a  square.  Similarly,  a  trial  will  show  thnt  if 
while  contemplating  any  scene  wo  think  of  some  othersoene, 
we  recall  the  distribntioQ  of  its  parts  more  readily  than  we 
recall  its  colours. 

Relations  of  Scquonco,  much  loss  relational  oa  they  are, 
show  as  a  greater  interference  of  tho  present  with  remem> 
bnutco  of  the  past.  Tboogh  while  looking  at  one  shape 
we  can  easily  think  of  another  quite  unlike  it,  we  cannot, 
without  difficulty,  if  at  all,  call  to  mind  a  rhythmical  com- 
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bbuitioii  of  intervab  wholly  difFcrrat  from  aoothar  to  wlndi 
wearo  liatcnitig-— cannot  bring  iuto  coascdonsnoss  tfaemoro- 
mcBt  of  a  melody  in  ]-titne  while  listening  to  a  melody  in 
common  time.  When  the  rhythm  wo  hear  is  rerf  umpte, 
as  tho  Eplosh  of  oars  wliilo  rowing,  it  is,  indeed,  poeable  to 
think  of  some  complex  rhythm  disagreeing  with  it  entirely ; 
but  only  the  disciplined  mnsidan  can  atiend  at  onoe  to  ideal 
nttd  real  rhythms  Chat  are  both  complex  and  qtut«  onlike  < 
another. 

It  ia  obvious  that  proeentcd  relations  of  Difference  \l^ 
tweea  simple  feelings,  stand  very  much  moro  in  tho  way  of 
roprOMOtod  relations  of  IKffcrcncv  between  siinplo  feelingB 
— especially  where  the  differences  are  between  feelings  <^ 
the  aame  order. 


§  108.  A  kindred  tmth  to  be  here  noticed  (tho  connter- 
part  to  wbich  should  Imve  been  noticed  when  dealing  with 
the  roTirabihly  of  feelings)  is  that  the  representation  of 
any  relations  is  hindered  by  the  presence  in  oooecionanais 
of  other  represented  relations;  and  that  tho  faindranco,  while 
cither  great  or  tDEnpeniblo  if  tho  two  sets  of  rclalioiw 
are  of  the  snmo  order,  is  comparatively  small  if  they  ate  of 
different  orders. 

The  most  relational  of  relations  may  bo  supcrpovod  in 
thought,  one  Bot  upon  another:  wo  can  imagine  tho  ont- 
lines  of  a  lace,  and  then,  without  losing  oonacioasnesa  of 
it,  may  imagine  »  geometrical  figoro  described  over  the 
same  visual  area.  Wo  cannot,  however,  deal  aimilarly  with 
nnlike  sots  of  sequences.  The  rhythm  of  some  tunu  which 
has  taken  poeaession  of  ns,  and  of  which  we  vainly  try  to 
rid  onnw-lvcH  by  thinking  of  other  things,  may  be  effectually 
expelled  by  reheaning  in  thought  another  tone. 

Bat  when  tho  rclationa  are  of  different  orders,  their  re- 
prcficntntions  havo  but  Uttle  power  of  mutual  exclnsion. 
Wo  see  this  in  tho  coso  just  referred  to;  for  the  tono  that 
pesters  us  keeps  nuutag  on  Uiroogh  oonaciousuosa  while 
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we  are  thinking  of  places,  or  actions,  or  matters  of  business. 
Hence,  too,  results  the  frequent  failoro  of  the  receipt  or 
obtaining  sleep  when  excited — that  of  counting ;  for  after 
a  short  time  tho  counting  becomes  almost  automatic,  and 
is  carried  on  while  consciousness  is  still  chiefly  occupied  by 
the  exciting  thoughts. 

§  109.  From  the  mental  conditions  tliut  affect  tbo  re- 
Tivalnlity  of  relations,  ve  pass  now  to  the  physical  condt- 
tioos  that  affect  their  rcvivability.  As  might  bo  expected, 
thxmo  which  hold  with  feelings  hold  also  with  the  relations 
between  fe^ings.  It  is  needless  to  traoo  out  thoir  in- 
flnenoee  as  folly  as  before.  A,  single  illnslmtion  of  each 
wineoffice. 

Proof  that  relations  established  in  con-iciousnesa  at  ft 
timo  when  the  nenrous  centres  are  worn  by  long-oontinnod 
action,  huro  a  compamtircly  small  rcvivability,  is  fiircisliod  ' 
by  tJie   familiar  expericuce   that   knowledge  acquired  by 
"cramming"  is  soon   lost.  That  relations  im> 

pressed  when  the  circulation  is  vigorous  aro  more  le- 
vivable  than  those  impressed  when  the  circulation  is 
feeble,  wo  see  in  the  decaying  rccoptivity  of  ago.  Dur- 
ing youth  and  early  manhood,  it  is  cosy  to  recall  the 
ToHons  CTcnts  on  each  of  the  successive  days  recently 
passed,  and  there  is  never  any  doubt  what  is  the  day 
of  the  month;  but  as  life  advances  and  the  heart's 
acttoQ  Sags,  these  relations  of  recent  times  and  actions 
qniclcly  fade.  Similarly,  relations  imprcs.ted  when 

the  circulation  was  strong  and  tltat  were  once  easily  recall- 
able, become  difficult  to  recall  when  the  circulation  has  been 
rendered  abnormally  feeble.  Thus,  it  is  a  common  symptom 
with  nervous  subjects  to  muku  mistakes  in  spelling  quite 
simple  words ;  and  m  states  of  eztremo  prostration  such 
persons,  as  well  as  those  greatly  reduced  by  illness,  forget 
where  they  are,  and  even  who  they  are. 

QuaUty,  ss  well  as  quantity,  of  blood  has  ao  infloonce. 
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A  fact  beToro  refinred  to  as  iUaatntiDg  the  relativity 
of  relatioos,  maj  here  be  agftin  aamed  as  illnstistingf 
the  vwri&tiona  of  their  rorivaliility  thos  cansod — the  fiut, 
namely,  that  opiam  prodocw  inbsiutfied  uiul  oxnggi^rutcd 
roprcacntntiom  of  ipaoea  and  tintM. 

5  110.  On  comparing  these  Bubjective  tnithB  with  the  oh. 
j«ctive  tniths  presented  by  the  nervous  system,  wo  may  tmce, 
as  in  other  cases,  a  general  coogmity. 

That  relations  of  any  order,  proscntod  or  reprc«eDt«d, 
greatly  hinder,  or  wholly  prevent,  the  rcpreiienta^oii  <rf  nh- 
tions  of  the  eome  OTnler,  hot  hinder  mnch  lees,  or  acaroely  at 
all,  the  rcprcGontation  of  relations  of  other  orders,  might  be 
inferred  from  thu  duta  with  which  wo  set  out.  If,  through 
a  plczuH  of  nervc-fibre««,  there  iit  propagated  the  porticolar 
act  of  nerx'Otts  dixcharges  which  answers  physically  to  what 
is  psychically  a  certain  eet  of  perceived  or  conceived  rcla- 
tions,  an  obstacle  is  thereby  put  to  the  simultanooos  propa- 
gation through  them  of  a  different  sot  of  nervous  dischargee 
answering  to  a  different  set  of  conceived  relations.  But  a 
loparato  plexus  of  ncrvc-fibres,  the  discharges  through 
which  answer  to  relations  of  anotlier  order,  may  be  simol- 
taneonsly  excited  without  prodnciog  the  same  confuiiioa, 
and  may  yield  to  oonsciomMie-ss  its  parttally-itidependent 
train  of  ideas— partially -independent  we  must  say,  because 
the  actions  of  tho  two  plexuses  Iiaving  to  be  oo-ordinatod  at 
Bome  common  centre  (for  otherwise  tho  corresponding  ideas 
would  not  belong  to  one  consciousness)  there  must  always 
result  some  interfurenco. 

Tliat  the  revivability  of  relations  varies  with  tho  state  of 
repair  of  the  nervons  centres  and  the  supply  of  blood  to 
them,  is  alito  a  fact  harmonizing  with  physiological  inferonoo. 
For  be  it  high  repair,  or  much  blood,  or  special  quality  of 
blood,  it  is  clear  that  whatever  conduces  to  a  powcrfid 
nervous  discharge  through  any  plexus  of  oorTO-Gbros,  the 
physical  changes  in  which  answer  to  the  p^ohical  changes 
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bown  as  certain  relationSj  mnst  cause  a  corresponding 
vividnesB  of  tKe  relations — mnat  alike  give  great  cleameBS 
to  the  conscioasness  of  tiie  more  familiar  relations  of  the 
dnster,  and  bring  into  conscionsness  tliose  remoter  and  less 
freqaently-repeated  relations  of  the  closter  which,  with 
feebler  nervoos  dischargca,  would  not  come  into  consciooa* 
nessatall. 


CHAPTER  Vn. 
tat   ASSOOUBaiTT   OP   FEBLIKOS. 

§  111.  In  proccdiag  cbaptcra,  &  good  deal  has  been  aud 
by  implicatioa  ubout  tho  phonomcnn  Dsually  treated  under 
the  head  of  Aitsocintioa.  Wlien  tracing  out  the  oonposi- 
tion  of  Mind,  we  saw  that  feelings  cohcie  in  imlike  degrees 
in  dlBuront  tracts  of  conitciougnMs ;  and  what  were  there 
doxcribod  as  cohesions  may  ho  otherwise  described  as  asso- 
cialiouH.  Mora  roccntly,  too,  in  the  chapter  on  tho  Rorivs- 
bili^  of  Feelings,  much  was  tacitly  asserted  respecting  the 
Associability  of  Feelings ;  ainoo,  other  things  eqnal>  revira. 
bllity  rnries  as  ossociiibility. 

The  trutlui  thus  observed  from  points  of  view  already 
passed,  wo  must  navertholesa  here  briefly  glance  at  afrcefa 
&om  a  more  a<lvunced  point  of  riew,  hofon)  wo  go  on  to 
consider  certain  farther  troths  covered  by  the  title  of  this 
cliapter. 

$  112.  We  divided  feelings  into  the  central,  oommoaly 
called  emotions,  and  the  peripborul,  commonly  called  sensu 
tions;  which  lait  wo  ro-divided  ioto  thoM  internally 
initiated,  which  wo  may  conveniently  call  onto^periplieral, 
and  thooo  externally  initiated,  or  opi-periphoral.  Of  theso 
throe  great  gronps  of  feelings  the  first  are  oxtromoly  norft- 
lational ;  tlio  second  arc  somewhat  moro  relational ;  and  tbo 
third  are  relatiotud  iu  a  comparatiToly  high  degree.    B^ 
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gituuDg  with  tlie  central  or  I«Mt  relnlional  feelings,  which 
hkvo  no  limitatioBS  in  space  and  ore  but  vaguely  bounded 
in  time,  wo  foand  that,  passing  through  the  ento-peri- 
phunil  to  the  epi-peripheral,  wo  come  to  feelings  more  and 
tuore  definitely  limitod  by  one  anotbor  in  space,  or  time,  or 
both :  the  EtLorpeitt  Iiniitationit  hdag  among  the  fuclings 
that  are  epi-perip)ieral  in  the  highest  degree.  And  along 
with  this  incroaaing  definiteness  of  rontual  limitation  we  saw 
-that  there  goes  an  increasing  tendency  to  mutual  cohesion. 

This,  then,  represents  the  order  of  ossociability  of  tho 
feelings.  Tho  relatiooal  are  the  mntnnlly-limitcd,  which  aro 
the  mntually-cohercnt,  which  are  the  a.swci»b!c.  Feelings 
of  the  central  or  of  tho  ento>periphersl  kinds  which  hare 
been  crpcricnccd  togother  or  in  snccession,  either  do  not 
recall  ono  another  into  conscionsncsa  at  all  or  do  it  buft 
feebly  after  many  repetition!) ;  while  feelings  of  the  epi<peri- 
phenl  Idad  which  occur  together  or  in  succession  but  n  few 
ttmes,  become  linked  in  such  a  way  tluit  the  vivid  or  the  faint 
form  of  one  arouses  the  faint  forms  of  the  rest.*  Indocd 
among  the  aoditory  and  visual  feelings,  single  prcsoututions 
in  serial  or  Gimultanoons  groups  cause  Ruch  connexions,  that 
one  member  of  a  gmup  being  afterwards  presented  or  repre- 
sented, representations  of  the  other  members  follow  it,  oflen 
with  few  or  no  onu&siona. 

Manifestly,  associability  and  rorirubility  go  together; 
sinoe,  on  tho  one  hand,  wo  know  foeliuga  to  bo  associable  only 
by  the  proved  abili^of  one  to  revive  anoUter,  and  since,  on 
the  other  hand,  the  rerival  of  any  feeling  is  offectod  only 
through   tho   intcrmediatioa   of  some  f^-eling  or   leolings 


Though  a  rind  or  tiiat  ftntawdoot  (mting  oaokll;  briogi  iuto  con- 
■CMnunOM  aa  ita  couiiqiiint  uot)'  a  («iiil  Inliag^  yol  it  is  not  truo,  u  c«ri- 
moaly  tuppowd,  thai  th«  uoniwiiiMnt !«  novor  a  riviil  Imliog.  td«aa  4a,  is 
Miea  MMa.  arouM  soDUtioQi.  ti«^rat  intlanott  occur  la  in;  ova  Oipcri> 
mar.  1  cannot  thick  uf  soeiog  a  alat*  rabbod  with  a  dry  ipongo  withont 
tber«  ranoiag  through  mo  tho  name  oold  tfartll  that  actaoll;  mcu^  it  yn- 
dncoa 
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viUi  which  it  is  osaociaiod.  Honco  Uto  oonditioiis  thai 
favour  rovivnhilit;  m«  ilwse  wbich  farour  aasociabililj. 
ThcACt  both  psj-chological  and  physiological,  having  be«ii 
ettumerated  in  the  last  chapter,  may  bo  psssod  over. 

§  lis.  Thoro  reinatns  to  bo  hero  cocsidered  tho  oltiniate 
law  to  which  tho  associatioQ  of  fcellnga  conforms.  Leaving 
out  all  the  variable  ooncomitonts  of  any  itimplo  asaociaUon, 
there  are  two  constant  dements  direcUy  prosontod  by  it— r 
thA  feolingB  and  tiu)  relations  between  them ;  and  two  cod- 
gUmt  dements  indirectly  implied  by  it — ^previonsly-crpon. 
oioed  simitar  feelings  and  pronouttly-cxporionced  similw 
relations.  Hence,  respocltug  (lie  stractum  of  the  entire 
cluBter,  thcro  arises  Uio  quesUon-«^Much  are  the  primary  or 
original  connexions  and  which  are  tho  secondary  or  deriva- 
tive connexions?    For,  to  use  a sj-mbolic  illustration,  it  may 

^    a  b 
happen  that  in  the  coherent  cluster    i   i   the  olemente  a,  i, 

apparently  held  together  by  some  bond,aro  not  themaelvei 
Connected  at  all,  but  are  kept  in  juxtaposition  by  the  Unka 
which  hold  thorn  respectively  to  the  ooupted  elements  t-d. 
Let  lu  state  the  matter  more  specifically. 

The  oonaciou-snoes  of  two  feelings  presented  togotbor,  or 
one  jast  aflor  tho  other,  imphos,  first,  the  consciooBDflU  of 
each  feeling  aa  such  or  »»ch — implies  recognition  of  it  as 
like,  in  Bomo  or  all  of  its  characters,  to  a  feeling  previously 
experienced.  Even  where  one  of  tho  two  feelings  (say  the 
toato  of  a  now  wine  or  of  a  new  drag)  is  unexpcriunood,  it 
is  still  assimilated  to  some  genua  of  feelings — ^is  known  aa 
sweet,  or  bitter,  or  sonr.  Tlie  couseioosncss  further  io* 
eludes  two  relations  between  tho  feelings — their  relation  of 
diSerence,  and  their  relation  of  OD>existence  or  of  scqaenco; 
and  tho  knowing  each  of  these  relations  90  each  or  such 
implies  past  Uko  relations  to  which  it  it  assimibit«d.  Now 
the  question  to  bo  asked  is,  whether  tho  aasocialion  Mlab- 
Itshed  between  the  two  feelings  results  immediately  from 
the  cohesion  of  tho  one  to  tho  other,  or  roeolts  nw^iately 
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from  tlio  colifflion  of  oaoh  feeling  and  each  relation  be- 
tween tlieiu,  to  tlii'ir  txi^pwiivo  fiimilars  in  experioDce. 
Tbo  Dsoal  BappoaitioQ  L-i  tluib  tlio  culiratoa  is  immediate} 
bnt  ire  fihall  find  good  reason  for  oonclading  that  it  is 
mediate.  The  inquiry  is  divieiblo  into  two  mqniries — liow 
ihe  feelings,  past  and  present,  comport  tbtmselvcs  towtutds 
one  anotJier,  and  how  their  relations,  past  and  present, 
comport  thfimsolTes  towards  ono  another.  Those  maat  be 
dealt  with  apart}  though  somo  inconrcnicnco  attends  the 
BQpaiation  of  tliem ;  for  neither  can  bo  fally  answered  with- 
out both  being  answered.  Sadi  largo  gaps  as  tJie  ia»i  ructod 
reader  pcrceirea  in  this  chapter  on  tbo  ABSooiabilitj  of  Feel- 
ings, lie  will  find  filled  up  in  the  next  chapter  on  the  Asttoci- 
abilily  of  tho  Bolations  between  Feelings. 

This  premised,  let  lu  couHidor  in  what-  way  feelings,  real 
and  ideal,  bchare  wben  separated,  so  fur  as  tnay  be,  from 
pardcnW  rolatioofl. 

§  114.  Membcm  of  tho  three  great  groups  of  feelings 
WB^Uy  associate  UicmaeWcs  primarily  with  members  of 
PHnnwn  group.  Of  the  central  f&elinga,  or  emotions,  this 
[  proposition  is  less  manifestly  truo  than  of  the  rest,  for  tlw 
sufficient  reason  that  thcjf,  are  the  least  relational  of  feel- 
ings :  cohering  but  little  kiith  feelings  of  any  kinds,  the 
difletencea  in  their  cohesive  i$cndcncioa  are  the  least  dc* 
cided.  fitill,  it  is  observablo  ftat  a  central  feeling  when 
it  arises,  is  known  as  belonging  to  tho  class  wo  call  emo- 
tions, and  not  to  tho  class  wo  call  aonflations.  Peripheral 
feelings  being  all  localized,  vaguely  if  not  definitely,  tlieae 
central  feelings,  not  being  localized,  are  in  tliis  respect 
antithetical  to  them ;  and  each,  in  the  act  of  recognition, 
Dggrogatos  with  the  class  of  unlocalizablo  feelings,  instead 
of  witli  tho  class  of  localizable  feelings.  It  is  true  that  in 
conacquenoo  of  Uie  disturbances  of  certain  viscera  whidi 
powerful  emotions  produce,  tho  enlo-pitriplienil  feelings 
thence  leeulting,  are,  in  common  speech,  piirtiatly  confounded 
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wi'tti  tBo  central  fcolingx;  but  tbongli  Uio  flonsatHm  doe  to 
disturbi:;d  Hctioii  of  the  bear!  is  ofl«n  raoUphoriailly  idt*- 
tified  witb  tlio  emotion  causing^  tlie  disturbancR,  jet  nmj 
one  really  distisguiabea  between  tbo  oonseqaeoce  and  Ike 
cause,   and  classus  tho  catiso  apart.  'When  m 

pass  to  tho  cuto-pcriphcnd  feeltnga  it  is  at  onco  obTious 
ih»t  each,  in  tlie  instant  of  prcAentatioo,  is  known  u 
initiftted  vitbin  the  body.  Be  it  one  of  the  lesst  localizable 
of  Umbo  foobngSj  Hach  as  hunger,  or  be  it  a  more  localisaUe 
ono,  each  as  n  puin  in  tbo  bowolK,  or  be  it  one  localtzablo 
with  comparative  deCniteneBs,  as  an  acbe  in  the  finger,  it  ii, 
as  baring  a  place  more  or  less  bounded  within  the  bodilj 
framework,  at  onco  scparutod  in  conECiousncsa  from  ibo 
central  feelings  on  the  one  bond  and  from  Uto  opi-pcripberal 
feelings  on  tiie  other.  The  only  cases  where  this  associa- 
tion is  inde&nicc,  are  cases  where  the  feeling  is  initiated 
near  the  division  between  tho  two  kinds  of  peripheral  feeU 
ioga;  as  when  an  itching  jnst  below  tho  surfuco  is  con- 
founded with  a  tickling  upon  the  snrfitcc,  nr  as  whero  th« 
i!<-ns»tion  of  heat  due  to  sub-cutoncons  congestion  is  nndii- 
tinguished  from  the  sensation  of  heat  due  to  adjacent  hot  . 
matter.  Tho  cpi-pcriphcrul  foelings  show  ns  tlusfl 

inHtAnt  itit<>gTatton  of  each  with  its  cinss,  even  more  con'* 
Hptcitonaly.  Tho  sensation  i»x>ducod  by  a  blow,  by  eoino- 
thing  gnwpod,  by  an  odoar,  by  a  flash,  or  by  a  sonoroos 
vibrfttion,  cannot  arise  in  conscionsnoss  without  bedi^ 
groiip{!d  with  the  general  assemblitge  of  sensations  tniUstod 
at  tho  surface  and  ascribed  to  objectiro  actions.  The  n.<iso- 
ciatton  is  not  a  matter  into  which  thought  or  will  enters:^ 
it  is  instantuncons  and  absolute.  I 

A.  further  fact  of  kindred  meaning  may  now  bo  not«<1. 
Each  feeling  as  it  arises  associates  itself  instantly  not  with 
it«  class  only,  but  also  with  its  sub-class.  The  central 
fenlings  are  but  indeSnitely  diriaible  into  sub-classos ;  and 
honco  among  them  there  is  but  little  mimifestaUon  of  thi 
truth.    Wo  may  pass  ovor  tbcm.  The  ento-p' 
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plieral  feelings  illustrate  this  sub-clasaificatioa  and  cobcsion 
quite  clearly.  On  thrusting  itself  into  c^nsciousnesa,  one 
of  tlificv,  while  Icdowd  as  origituiling  within  tlio  body,  is  at 
the  8une  time  known  u  »  craving,  or  aa  a  piiio,  or  u  amos- 
cular  strain :  it  falla  into  ita  secondary  group  while  falling 
into  its  primary  group.  Similarly  with  the  epi> 

periphonil  feelings.  A  colour  the  moment  it  is  pcrcoircd, 
not  only  iiresistilily  n^ffni^tea  with  Iho  class  of  fooUnga 
that  originate  on  the  outer  surface  and  imply  outer  stimuli, 
,1int  also  with  the  sub-clasa  of  visual  sensations,  and  cannot 
he  forced  into  any  other  snb-class.  While  being  recog- 
nized, a  sound  £UIb  Biniultanooosly  into  tho  general  assom- 
blago  of  feelings  derived  from  tho  scnsos  which  hold 
conTcr«e  with  tho  cxtcmnl  world,  and  also  into  tho  more 
special  assemblage  of  feelings  distinguished  as  auditory ; 
and  no  e&brt  will  separate  ic  from  this  special  assemblage. 
And  to  say  that  a  smell  cannot  be  thought  of  as  a  colour 
or  a  sound,  ia  to  say  that  ib  associates  itself  indissolubly 
with  previously-experienced  smells. 

A  Bub-!iub.classtfi  cation  of  like  nature  is  no  less  in- 
stantenooa.  This  is  traceable  to  a  considerable  extent 
among  the  feelings  excited  within  tho  body ;  hunger  is  at 
onoo  known  as  bnnger  and  not  as  thirst ;  an  acute  pain 
coheres  in  thought  with  acuto  pains,  and  not  with  what  we 
distingnish  as  aches.  But  it  i«  among  the  feelings  yielded 
by  the  special-sense  organs  that  the  sub-sub-classing  in 
most  conspicnous.  When  we  look  at  the  sky,  we  think  of 
its  colour  OS  a  feeling  of  external  origin,  as  belonging  to 
the  sub-division  of  extemolly-originatcd  feelings  called 
visual,  and  also  as  belonging  to  tho  group  of  those  otillcd 
blnc«  :  it  does  not  snggett  reds  or  yellows,  and  refuses  to 
onite  with  thi-m  in  consciousness.  A  mouse's  squeak  as> 
sirailates  it.'iclf  in  Ihenght  with  sounds  of  high  pitch,  and 
not  with  sounds  like  the  bellowing  of  a  hull.  The  tAste  of 
honey  aggregates  with  sweet  tastes  in  general,  of  which  it  is 
one— not  with  such  tosteii  ns  those  of  quinine,  or  ofcastoxo\\. 
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Tlicre  is  a  Btill  greater  speciality  of  Uiese  aasocutuu; 
08  where  bright  colours  of  each  kind  connect  fhoinselns 
in  thought  with  bright  colours  of  tlio  Bamc  kind  and  not 
with  <lull  ones,  or  aa  whore  lotid  eonnila  of  aiiy  [ntoh  sag- 
ge-it  other  load  sounds  of  tlutt  pitch  and  not  &iut  out*. 
Ilut  withont  farther  inatAiiccw  the  reader  wilt  see  that  Hie 
law  holds  down  to  the  tniuutesl  snb-dirisions  of  kind  acil 

(  115.  What  is  the  most  general  statement  of  Ham 
facta  T  It  IS  that  be  there  or  ho  tboro  not  any  other 
kind  of  association,  tho  primary  and  essential  association  i> 
between  each  feeling  and  the  olass^  ordsr,  gcous,  apecits, 
and  variety,  of  preceding  foelings  tike  it^lf. 

This  association  is  automatic — 19  not  an  act  of  thoaglil 
that  may  or  may  not  toko  place,  bat  coostitatos  ttio  very 
recognition  of  oiich  fooling.  A  fveling  cannot  form  as 
cleinviit  of  Mind  at  all,  save  on  condition  of  being  associated 
with  predecessors  more  or  leas  tlw  same  in  nature.  In  ths 
process  of  this  aatomatic  association  each  feeling  coheres 
iBstantly  with  tho  groat  gtonp  to  which  it  l>olong9 ;  in- 
itantly,  too,  with  it«  sab-group  within  this ;  and,  among  thai 
relational  feelings,  goos  practically  at  the  same  time  inl 
its  8aI>-sub-group.  Tho  outomntic  ohamctcr  of  Uie 
is  qualified  only  ivhen  we  oome  to  tho  smallest  gn>n; 
its  association  with  one  or  other  of  which  may  occupy 
appredablo  intcrroL  Tbaa,  the  aeDSatioii  of  rvd  posses  in 
moment  to  its  class  as  epi-peripberol,  in  tho  turno  momenl 
to  its  ordor  a«  visoalj  and  with  eqnal  mpidi^  to  the 
gvnns  of  colours  diatinguiahcd  as  rt-ds;  bat  it  falls  into 
the  species  known  as  8carh>t  or  that  known  as  crimson  1< 
promptly,  and  it  is  a  matter  of  dehbenttton  and  anccrtaint; 
whether  wo  think  of  it  t»  like  the  scarlet  of  a  soldier's 
or  like  that  of  a  poppy — like  tho  crinuon  of  a  peony  or  liki 
that  of  a  caroation. 
Jiow  this  cohering  of  each  fooling  with  prerionsly. 
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pcrieaceA  feclinga  of  the  same  class,  order,  genas,  epocics, 
mi,  80  far  aa  may  be,  tho  eame  Tariety,  is  tlie  stAa  process 
of  usociation  of  feelings.  All  other  phonomcna  of  assodo' 
tioD  of  feelings  nro  coaseqiiont  oii  llio  union  of  this  process 
with  a  parallel  and  Bimultaueous  proocus  to  be  dcsoribcd  in 
tlio  next  chapter. 

§  116.  Before  passing  to  this  next  chapter,  lot  ua  briefly 
note  tbo  coDgraity  between  tbcso  facts  disoloevd  by  intro- 
spection and  the  facta  disclosed  by  outward  obnerration, 
which  were  set  down  among  our  data. 

The  asaocinbility  of  feelings  witli  those  of  their  own 
kind,  group  within  gronp,  corresponds  to  the  general  arriuigc- 
mont  of  ncrrouB  stracturcs  into  great  divisions  and  snb-divi- 
Btons.  The  central  feelings  arise  within  the  great  cerebral 
muacs ;  and  Uie  subjective  connexion  shown  in  tho  instant 
aModation  of  each  with  its  class,  answers  to  the  ob- 
jectire  connexion  between  one  set  of  nervoiu  actions  occur* 
ring  in  theee  great  masses  and  other  sets  of  nervous  actions 
that  have  occurred  in  the  same  maascs.  The  pcriphenil  fecl- 
inga, again,  initiated  by  disturbances  upon  or  within  tlio 
body,  hare  their  srat  in  the  subjacent  nerrotiK  mass  (or  ua.sscs, 
bat  probably  the  mt-dulla  ot>longata  is  the  sole  sensational 
centre) ;  and  the  classing  of  one  of  these  feelings  witL  sensa* 
tiona  in  general,  instead  of  with  emotions,  answers  to  tho 
conoexion  between  ono  ncrrona  ehangu  in  this  subjacent 
maaa  and  other  ncrrous   changes  in  ith  Simi- 

larly with  tho  leading  Bob-cIanM.  The  paHJcular  parts  of 
that  developed  end  of  the  spinal  cord  in  which  pvripherul 
feeling!*  of  unlike  kiuds  are  localized,  remain  at  present  un- 
determined. But  if  wa  romembcr  that  great  sub-classes  of 
the  peripheral  feelings,  as  tho  viGiutl,  have  great  btmdlcs  of 
ncrrc-fibrcs  which  carry  tlio  disturbances  arousing  them 
from  surface  to  centre,  and  that  other  such  great  sub- 
clasaea,  as  the  anditory,  ha\-e  other  such  bundli.«,  we  may 
be  sure  that  each  sab-class  of  peripheral  fet'lings  has  ita 
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own  BTib-division  of  central  veaicTilar  strDctarc.  And  if  », 
tbo  instant  automatic  ag^regatioii  of  each  peripheral  fcdiog 
with  those  of  it^  own  order,  answers  physically  to  the  loot 
lEntion  of  tho  nervous  exoitom&atcau^inj;  it^  within  thatnV 
division  of  vesicular  fltractnre  which  is  the  sent  of  other  feel. 
iug»  of  itH  order.  That  the  like  holds  of  still  anmllergm^ 
of  feelings  and  clusters  of  vesicles,  is  an  obviona  inforeooe. 

What  is  tho  implication  !     If  the  association  of  each  Heel- 1 
ing  with  its  gencnil  clos!*,  answers  to  Ute  loCAlizntion  of  Iha  I 
corresponding  nervoua  action  within  tha  great  ner^-ons  maaa  j 
in  whicli  all  feelings  of  that  claas  arise— if  tho  ostwciation  of  1 
this  feeling  with  its  sab-claas,  answers  to  the  localiz&tioa  of 
the  Dervous  action  within  that  port  of  this  great  servoiu 
mass  in  which  feelings  of  thia  snb-class  arise,  and  so  on  to 
tho  end  with  tho  smallest  groups  of  feelings  and  smallest  j 
clusters  of  nerve-vesicles ;   then,  to  what  answers  Uw  asso-^^ 
ciatioD  of  each  feeling  with  predecessors  identical  in  kind  T 
It  answers  to  the  re-excitation  of  the  particnlar  veaiole  or 
Tcsiclea  which,  when  before  excited,  yielded  tho  like  feeling  i 
bcforo  experienced.    The  appropriate  stimulus  havinff  eoti 
up   in    certain  ve.'>iclefl  Uio  molecular  changes  which  thejr 
undergo  wlion  disturbed,  there  is  aroused  a  feeling  of  the 
same  qoalitj  with  feelings  proriously  aroused  when  gndi 
Btimnli  set  up  such  changes  in  these  vesicles.      And  tha  < 
association  of  the  feeling  with  preceding  like  feelings,  corre- 
spouda  to  tho  physical  rc-cxcitation  of  tlio  same  structorcs. 
Whence  we  aco  clearly  that  tho  ultimate  law  of  asBociaUoa 
of  feelings,  OS  above  described,  has  a  definite  physical 
counterpart;  and  that  thcro  is  m>  room  for  aay  other  law 
of  association  of  feelings. 


§  117.  The  asaociabnity  of  rclftliouR,  liko  tho  associabilitjT 
of  reeltiig«,  has  been  to  some  extent  implidtlj  dealt  witJi 
under  preceding  faciuk.  When  considering  tlio  oompositioQ 
of  Mind,  wo  satt  thiit  relations  aa  ireU  aa  foeliuga  cohere 
with  one  another  in  oonscionsnees ;  and  what  was  there  do^ 
BCribod  aa  cohesion  of  relations  ia  otJierwise  desoribahle  a« 
Ksociation  of  relation-s.  Again,  in  tho  last  chapter  but  one, 
diObnmt  classes  of  relations  were  observed  to  bo  revivabl© 
iu  different  degrees,  which  implioa  that,  other  things  equal, 
they  arc  associable  in  different  degrcca.  M'.treovor,  wo  saw 
how  the  revtvttbility  of  relations  varies  in  degree  according 
to  the  fiiliilmciit  of  eandry  con<litions,  p«^chica]  and  pliysi- 
ca] ;  whonco  it  follows  that  their  associability  einitliirly 
varies. 

Thongh  these  tmtha  need  not  be  again  contempUtod  in 
detail  from  oar  present  puint  of  view,  thero  are  one  or  two 
leading  a.tpccta  of  them  which  wo  ma.-<t  glance  at  before 
paasing  on  to  tho  general  law  remaining  to  bo  set  forth. 

§  118.  Th&t  the  most  relational  of  rolations  are  tho  most 
sssoeiablo  is  a  truism ;  for  tho  relations  which  enter  into 
rolutioQ  with  ono  another  most  easily  are  the  relations 
most  easily  associable  with  one  another. 

Tho  most  relational  of  relations  are,  as  wo  before  saw. 
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those  of  Co-existonco  as  risoally  present«<I ;  and  tliese  an 
oesociable  with  cxtrcmo  facility.  Wo  sleep  in  a  strange  bed- 
room, oaA  (pelting  np  in  tho  dark  to  reach  the  water>bott>, 
rucall  at  oaco  tliu  positioa  of  tho  iraabisg-etand.  We  re«l 
B  book,  and  without  hnring  spvctaUj  obserred  thfi  fitct, 
remember  Umt  a  passage  we  vrunt  to  fincl  hcs  near  the 
bottom  of  a  left-hand  page.  So  quickly  do  these  rehuions  of 
co-exiatent  positions  cooncct  with  one  another,  that  Uuw 
of  many  things  sol<q  at  tho  same  tastant  can  be  simult*. 
iieously  roprodu<;ed  ill  thought. 

Belationa  of  Sequence  ore  usociahio  into  simple  cobu 
biaatiOBS  with  considi?rab1e  facility,  though  with  less  faciU^. 
Two  or  three  saccessive  motions  made  by  a  person  we  ate 
watching  are  readily  remembered,  thoogh  we  &il  to  re- 
member tho  order  of  many  sach  motions.  After  hearing 
the  first  bar  or  thu  fintt  phra#e  of  a  new  melody,  it  is  easy 
forthwith  to  repntt  the  rhythm  in  thought;  bnl  the  series 
of  rhythms  wliich  the  entire  melody  presents,  do  not  (in 
most  minds  »t  Ico-^t}  tocut  correctly  without  repetitions 
mtm)  or  less  ninncrous.  This  timallcr  associability  is,  how- 
ever, chiefly  shown  in  tho  contract  between  oar  abiUty  to 
recall  many  co-cxiNtenecs  presented  together,  and  oar  in* 
ability  to  recall  many  sequences  presented  t<^thcr.  We 
look  into  a  room  and  instantly  connect  in  consdonaness  the  M 
ivlative  positions  of  two  or  throe  persons,  the  toble,  the  aofe,  ™ 
&c.,  so  that  wo  can  *ft<)rwnrda  drocribe  how  thoy  stood; 
but  we  cannot  in  tho  same  w»y  take  in  at  a  gtanco,  and  n- 
prodnco  in  thought,  tlte  bctctuI  combined  movements  of  m 
horso  in  trotting:  we  can  clearly  think  of  tlie  alt«niftt« 
Bwii^  of  the  fore-legs  by  themaolres  or  of  the  hind-logs 
by  tlicmselTos ;  bnt,  unless  after  specially  observing  it,  wo 
cannot  remerohor  which  hind-leg  comes  to  the  ground  after 
tho  near  fore-leg. 

There  is  oonsidcrnble  assooinbility  of  eo-cxietoooea  with.' 
sequences — those  sequences,  at  lout,  in  which  tho  04- 
cziatiugpositions  composing  Spac«  are  trevcrscd  in  successive 
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fmstanta  of  Timo.  This  association  of  relafkms,  nndorlTtng 
I  we  shall  lierendor  see  oar  oooccpttons  of  Spncc  nud  Time, 
leads  by  pm^taal  repetition  to  indisaoluble  connexions  in 
consciooancss,  which  govern  our  thoagbtasbsolatcly.  It  will 
bo  tnAtractire  hero  to  observo  how  tnultitaduious  cxpc- 
rieaoee  have  so  fused  togothor  certain  of  theso  rvlatious, 
that  one  being  pr«itcaU)iI  brings  np  the  consciousness  of 
the  other  epito  of  every  eQuri  to  cxcluilo  it.  Let  as  take 
an  inataooo.  We  move  about  day  by  day  on  foot 

and  in  vehicles,  perpctoally  passing  objoct«>  some  of 
tbem  also  moving,  but  moiit  of  thcin  stationary. 
In  all  these  ca»^  there  is  relative  motion,  which,  as 
visnally  perceived,  is,  other  things  equals  tho  same 
whether  it  results  from  Uio  notion  of  tlie  subject  while 
tho  object  is  stationary,  or  whether  it  rcsalts  Jrom  tlie 
motion  of  the  objoet  while  tho  subject  is  stationary. 
Ordinarily  wo  can  dintiuguish  between  t]ie#o  two  causes 
of  relative  motion.  Tho  reli^tive  motion  of  stationat^  ob- 
jects is  always  accompanied  by  the  consciousness  of  either 
ow  own  locoQtotivo  activity  or  tho  aeti\-ity  of  something 
canying  na — tho  action  of  tho  horse,  or  tho  jolting  of  the 
carriage,  or  both.  Conversely,  whon  relative  motion  is  seen 
while  we  are  stationary,  we  habitually  see  along  nrith  it  those 
vital  or  mechanic^  actions  which  cause  locomotion.  Ilence 
tho  relative  motion  of  adjacent  objects  which  do  not  exhibit 
any  of  the  direct  or  indirect  concomitant  of  locomotion, 
cornea  to  b«  stroDgly  associated  in  thought  with  our  own 
motion ;  iiuil,  unk-»»  other  pcrceplion.t  funiiah  evidence  to 
the  contmry,  the  perception  of  relative  motion  ondor  such 
conditions  causes  an  imesisCiblo  oonsciousnc-ss  of  our  own 
motion,  even  when  we  are  motionless.  This  is  i-cinarkably 
illustrated  when  sitting  in  a  train  at  a  railway  tUttion  with 
anotbiT  train  standing  along^sidc  in  such  way  aa  to  exclude 
the  view  uf  all  other  objects  (au  shutting  out  contradictory 
evidence.)  \\Tien  on«  of  tho  two  trains  starts,  the  relative 
uotionwiachwoporocivoou  looking  ut  the  other  train  is  just 
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as  likely  to  be  due  to  the  starting  of  tlie  otlier  tram  as  to  tbe 
fitAtlmg  of  our  own.  But  tho  tcndooc;  always  is  to  tlunk 
thut  our  own  train  is  raonng.  CostiDoally  wo  find  oot- 
Bi^lvcs  wrong;  but  tlio  knowledge  of  the  fact  tli&t  under 
tlicfie  conditions  tlio  sense  of  our  own  motion  is  on«n  iOii. 
sive,  doc3  not  enable  ns  to  exclude  it.  Hie  associatton  ti 
tbeso  rolattom  has  become  aatomatic,  and  the  resnltbg 
oi^ganic  inference,  taking  possession  of  consciouaness,  ifr 
tains  it  until  aeino  docisiro  contradictor;  iiuprcssio])  sad- 
dcoly,  with  ft  shock,  dispels  it. 

§  119.  Before  scoking  tlio  nltimato  law  of  aasocia. 
tion  of  rc1».tions,  l(A  us  obscn-o  Iiow  relations,  like  fetj> 
iaga,  aggregate  with  tieir  respectiTO  classes  and  sub- 
classed. 

"Wheu  we  see  two  things,  or  two  parts  of  a  tiling,  ximal- 
tiincuusly,  tho  rohilion  botwoon  thoin  automaticallj  dasMS 
it.fcirwil.Ii  relations  of  CO'ezistenco  in  general.  We  cannot 
prevent  it  from  cohering  with  that  groat  dirisioQ  of  refa* 
lions  the  terms  of  which  do  not  differ  in  their  order  of  pro- 
sentation — space-relations.  So,  too,  when  n-atcb- 

ing  tho  motion  of  n  body  from  ono  placv  to  another,  when 
listening  to  successive  words,  or  when  perceiving  light  after 
striking  a  match,  the  relation  between  the  states  of  con- 
sctousncus  produced,  instantly  and  irresistibly  asdociatositedf 
with  Soqacuoce.  To  be  conscious  of  tho  relation  at  all,  u 
to  be  coiiacions  of  it  as  belonging  to  that  great  di\'iaion  of 
relations  tho  terms  of  which  differ  in  their  order  of  pre- 
sentation. It  automatically  classes  itself  with  time-rela- 
tions. Equally,  the  observation  of  a  difference  b^ 
tweea  two  impressions,  whether  simultaneous  or  successive, 
implies  its  assimilation  to  Differences  in  general.  Whilo  in 
tho  order  of  its  t«nns  the  relation  can  be  known  at  all  only 
as  a  relation  of  co-exiatenco  or  seqaonoe,  its  loms  can  be 
known  at  nil  as  standing  in  relation,  only  by  diatingaishing 
between  them  in  consciousness;  and  tho  act  of  distinguish* 
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iiig  between  tliem  is  Uir  net  of  clossiug  ihsU:  relatioD  alonj^ 
with  relations  of  Difference. 

At  tlie  same  time  each  relation  puM*  into  oso  or  other 
of  certain  Eub-clasKea.  A  co-esdstenoQ  betireoa  ritual  fool- 
ings,  uaiU>8  it«olf  rigidly  with  that  marrellous  aggrogato 
of  relations  constituting  our  oonsoionsncsa  of  Tisnally^pcr- 
ceired  space.  Bat  when  two  impTeaaioxia  »n>  (fimultaiiraiiHly 
rucoived  from  things  touched  in  tbe  dark,  llio  relation 
between  them,  whilo  it  coht-rcs  with  the  general  class  of 
co-clxi^tOQC<^s,  coheres  with  tlic  sub^clusa  of  tactnally-por- 
ceivcd  co-existcnccs — a  sub-clasg  constituting  a  compara- 
ti\-f]y  mdimcntary  conscioasneas  of  sipace,  which,  though  it 
aronses  an  idcal-consciousnesa  of  Tiauiilly-kiiown  spoco, 
differs  wholly  in  quality  from  this.  And  the  Uiiiig  to  bo 
noted  is,  that  a  tactnally -perceived  relation  of  co^xtstonofi 
is  DCTcr  confoundoil  with  a  Tisually-pereeircd  one;  but  is 
ouly,  by  a  oompamtivoly  deliberate  avt  of  thought,  remem- 
bered to  have  the  samo  objccLivo  equivalent.  Re- 
lations of  Sequence  associate  thomsclvca  into  the  sub-classes 
of  internal  and  external.  This  classification  of  them  neces- 
sarily aecoinpanioa  the  classification  of  tbctr  terms.  Tho 
sequences  between  internal  feelings  and  those  between  ox- 
Uimal  feelings,  are,  in  tho  act  of  knowing  tho  feelings  as 
inwardly  or  outwimily  initiated,  diatingnishod  as  sequences 
belonging  to  ttio  Kgo  or  sequences  belonging  to  the  Non- 
ego  ;  and  no  memtier  of  either  group  is  transferable  to  the 
other.  The  inatantaneons  sub-gronping  of  rotations 
of  Difference  scarcely  needs  pointing  out.  Wo  oliserve  two 
heights  or  two  brcadtlis  to  bo  unlike,  and  in  thinking  thorn 
unliko  think  of  their  dilTuronco  as  a  difference  in  spooo- 
occupancy— cannot  think  of  it  as  a  difference  between  times 
or  intensities,  lu  being  conscious  of  two  notes  in  musio 
an  standing  to  one  another  in  tho  ratio  of  minim  ond 
crotchet,  tho  unhkeness  between  their  lengths  is  oognimtblo 
only  as  an  unlikeness  between  portions  of  time.  And  simi- 
Wly,  tho  contrast  in  strength  between  two  colours  or  two 
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tastea,  passes  in  the  moment  of  perception  into  tbo  sub- 
cUss  of  contrast«  in  intensity — refuses  to  bo  thoaght  of  u 
a  ooQtraat  in  dint«U8ioa  or  doratton. 

Among  sp«:o>rol&tion9  may  be  observed  a  fartlior  itage 
of  tfam  procesit.  Tliougb  they  have  no  enb-snb^JasiKi 
divided  as  definitely  as  are  the  snb'Sub-classes  of  certain 
feelings,  ospeoially  the  epi-peripherol ;  yoE  the?  are  babe- 
tnally  thought  of  as  belonging  to  vngut^y-dliituigaiiliad 
nssombUgi's  which  hiivo  rofuruaco  to  tho  arraDgemoiita  uT 
tho  limbs  and  KvndM.  lu  tho  momont  of  perceptioD  a 
visual  relation  of  co-oxisLonoo  GsUs  into  that  aggregate  of 
»iich  relations  composing  tho  couscionsn^es  of  the  sput 
before  us— cannot  be  asaociated  with  the  aggregate  of  sock 
reUtiona  composing  the  Tagnely-conceivcd  spaco  bohJnd  nt. 
In  hke  manner  the  relation  at  once  coheres  with  tho  BtiU 
more  special  gronp  of  relations  constituting  tbo  iqtacom 
diBtiugiush  iM  above,  or  tho  space  wo  distingoish  aa  bolowj 
and  it  15  at  tho  same  time  automatically  olaucd  with  space- 
relations  to  tho  right  or  to  tho  lefl.  Only  vrbcn  it  is  very 
near  to  tho  ideal  boiindurica  we  make  between  these  regions 
of  Kpacc,  may  Uiero  bo  an  association  of  it  with  some  other 
tlian  its  own  gronp. 

We  are  now  in  a  poaitiou  to  appreciate  tho  HigniScanoe 
of  the  ultimate  segregations.  On  looking,  say  at  a  flower 
by  Uio  roadside,  tho  relations  among  tfau  feolings  of  colour 
which  we  receive  from  its  petals,  iDHtantly  associate  thom> 
Hclvea  with  rolationa  of  Co-cxiatonoo  in  general,  with  the 
aub-i^lass  of  visually- perceived  relationa  of  co-cxiatence,  with 
the  8ob-sub-clj»8«  of  those  rulations  forming  the  space  la 
frunt  of  us,  and  with  tho  i^till  smaller  group  of  tlie»o  nilu- 
tions  aggregated  into  our  conception  of  tho  space  low  down 
to  tlie  right.  But  they  do  more  than  this.  With  equal,  or 
with  almost  equal,  rapidity,  (I  say  almoift  equal  bccanso  this 
uiiiiflr  clasiofication  vai-iea  in  rapidity  with  the  goodness  of 
tho  vision)  thcso  relations  of  co-existcnt  positions  presented 
by  tho  pelaU  of  the  Hower,  ossoctato  themsolvos  in  con- 
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Bcionmess  vitb  tbo  relations  of  co-exiatont  positions  oousti* 
tvfcing  t]i0  epnco  immi'iliatel/  abont  the  flower — the  parti- 
cular portion  of  space  that  is  not  only  Uto  mmu  in  direction 
bat  the  same  in  distance.  For,  on  obaenrlng  nliat  Imppcns 
when  tbo  asm  of  the  two  ejea  are  converged  on  an  object,  it 
will  bo  pcrcoired  that  wo  bocome  consdoos  of  the  space  it 
occupies,  and  of  tlio  closcly-cnrironing  epaoo,  with  much 
more  distincinoiia  tbiin  wo  uro  conscious  of  any  other  epitcc. 
Under  each  conditions  wo  are  scarcely  at  all  conHcious  of 
thu  ripocv  bi-hiud  oa ;  we  are  scarcely  at  all  conscious  of  the 
apnoo  far  beyond  tho  object,  if  opoquo  matter  shuts  oat  im- 
preasiooa  from  things  contained  in  it ;  wo  are  conscions  in 
hot  a  vagne  way  of  the  space  far  to  the  right  or  to  the  Icfl, 
■mdi  above  or  below ;  we  are  conscious  with  some  clearness 
of  tlu  space  between  our  eyes  and  the  object,  so  far  03  tliis 
coBScioasness  ia  involved  in  the  oonception  of  diatauco ;  but 
wa  have  what  may  bo  called  a  deiailed  oonscionsncss  of  tho 
spaoo  in  and  aronnd  tho  object.  It  needs  only  to  look  now 
at  a  thing  qnito  near  and  now  at  a  thing  further  oET,  now  at 
one  OD  this  hand  and  now  at  one  on  the  other,  to  perceive 
th^  the  rciipcctive  portions  of  space  in  which  thoy  exist, 
severally  become  indistinct  in  consciousncsa  as  wo  turn  our 
i^rea  away;  and  that  distinctness  in  Onr  censciouRncss  of 
each  portion  of  space,  rcsalta  only  when  the  eyes  yield  a 
distinct  imago  of  something  placed  in  it.  That  ia  to  any,  any 
oo-ezisting  positiona  Tisnally  presented  are  immediately  asso* 
oiatcd  in  thought  with  the  cluster  of  co-exiating  positions 
similarly  n-latcd  to  us — each  perceived  position  standing  in 
a  relation  of  co-bxiste»co  with  self,  aa-sociatca  iUolf  most 
closely  with  other  positions  standing  in  like  roliiliona  of  cO' 
existence  with  self.  And  in  being  classed  with  these  rela- 
tions  which  it  is  most  Uke,  it  uraoses  a  conscioasness  of 
them;  just  as  ft  colour  in  being  recognized  as  rod  of  a  parti- 
cular shade,  brings  into  oonsciousness  ideas  of  other  rodi  of 
the  same,  or  ncariy  (he  same,  shade.  Moreover,  as  wo  boforo 
saw  that  while  a  particular  fooUng  of  rvdui.'^  osiwciatcs  itself 
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tioiLj  implied  in  ths  oogtiition  of  eaccesBivd  diCFereaccs,  an 
olemcnts  witlioat  wliicb  there  can  bo  so  coascionsnesa.  On 
tlio  other  hau(],  th«ro  cnu  be  no  coascmaxacxA  of  these  rel^ 
ttODS  witlioat  ooQBciousnesa  of  some  feelings  wlitch  wnntl* 
taneousljr  jiclil  th«m.  We  can  tliiuk  of  spucu-ruUtions,  all 
Ijat  abiioluLely  cmptv,  bat  we  caanot  think  of  aay thisig 
Approaching  to  empty  time>rcIatiou8.  Time  ba^-ing  but  om 
dimension,  and  the  measure  of  that  dimension  being  Ibe 
series  of  contained  feelings,  it  follows  lltat  anliie^s  occupied 
b;  some  feelings,  real  or  ideal.  Time  Iiaa  no  diinenitiou.  If 
the  objects  around  are  perfectly  stotionarj*  and  silent,  m 
uvo  still  tliQ  rhythm  of  our  functions  and  the  current  of  oar 
aghts  to  field  UH  marks  by  which  to  measure  duratioa. 
Necessarily,  then,  whoa  we  think  of  any  position  in  past 
Umo,  wo  cannot  associate  it  n-ith  its  cluster  of  almost  equi- 
distant positioDB  in  time,  n-iUiout  being  cosscdoua  more  cr 
less  cleiu-ly  of  the  feelings  which  occupied  those  almost  oqni- 
distant  or  contiguous  positions.  AssociatioQ  of  feelings 
contiguous  in  time,  is  involved  by  association  of  their  like 
timo^rclations.  Fussing  to  contiguoaa  oo-eacisteitt 

fcL-liugs,  wo  may  soo  that  the  ussoclatiou  of  them  rosolO 
frcim  a  further  complication  of  the  same  process.  Fvdinga 
known  in  sequence,  and  sernng  as  marks  that  measure 
duration,  may  be  sounds  or  odours  which  do  not  nocessari^ 
coiiiioto  Space  at  all  in  a  rudimvntnry  consciODSncss.  Sot 
in  a  consciousnosa  containing  tactual  and  visual  experience*, 
tliore  alwnys,  along  with  the  sequent  feelings  caoscd  by 
inner  or  oatcr  clmuges,  occur  certain  feeUngs,  received  by 
toneh  or  sight  or  both,  which  continue  to  co-oxist  while 
the  sequent  feelings  arc  passing.  These  simultaneoasly- 
cxperionccd  feelings  yielded  by  thiugs  oo&tigooua  in  space, 
which  persist  aido  by  side  in  consoiousucaa  over  an  appreci- 
able period  measured  by  sequent  feelings,  are  necessarily 
associated  with  these  in  their  time-relations.  Hence  on  re- 
calling any  rotations  of  eoqucnco,  there  are  apt  to  recur  the 
various  relations  of  co-«xi£tencc  which  were  perceived  along 
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mth  tlicm.  And  tlio  fccUogB  that  occapiod  tbeee  nearly  cqni- 
diataut  positions  in  spaoo  tliat  vvrv  prOBOntod  ia  tiivie 
neariy  eqai-dist&iit  positions  id  tinio,  Lelog  among  the  fucl- 
itigs  vliich  made  marks  in  couscioaanfliis  at  that  timo,  tbo 
rcpivEtTntation  of  that  time  eiitaiU  a  rccurrcQce  of  theao 
marks. 

The  process  thna  dcacribed  aa  taking  place  with  simple 
relatioiis  having'  eimplo  feelinffs  for  thuir  terms,  oqcuJly 
holds  in  a  plvxos  of  rolntioos  among  many  feelings ;  as  ia 
the  peroepttOQ  of  an  ordiuoty  object.  Wlioa,  for  instance, 
to  reoognizbg  a  faco  we  saw  last  week,  we  associate  each 
of  the  many  combined  roUtiona  of  posittoa  oonstitnting  its 
form,  with  tlio  respective  liko  relations  before  cxperioncedj 
and  ivlien  along  witli  the  recogoition  tliero  arincd  tbo  coO' 
Bcioasiiess  of  a  redness  on  Uio  cheek  tliat  was  before  preemt 
bat  is  now  absent;  this  rccolloction  of  tho  colour  that 
occupied  a  particular  place,  results  simply  because  it  was 
ooo  of  the  elementa  entangled  in  the  pU^xoa  of  rolations 
which  giLTO  the  ooDMiousnoss  its  individtiality.  Ou  before 
seeing  the  face,  this  ootoor  was  a  term  to  rorious  rola- 
tioas  of  difference  inrolved  in  tlio  conscionsuvvs ;  it  was 
presented  at  tlie  same  instant  of  time  with  the  many  other 
rdated  feelings  which  the  conitciousneas  contained ;  and  aa 
baring  a  position  fixed  in  reference  to  all  parts  of  the  faco, 
it  onttTcd  into  a  great  ntumber  of  relations  of  oo^ixist- 
ence.  Uouce,  liuving  Dt^rrud  as  a  common  tvrm  to  many 
difierent  bat  combined  rcbtlions,  it  happens  thut  when  these 
are  again  presented,  tlio  aa.simtIatioa  of  them  to  tho  liko 
relations  befuro  seen,  cntaik  a  conscioosness  of  the  missiug 
term  of  those  liko  rohitious  before  seen.  The  oolonr  is 
tboaght  of  in  thinking  of  tbe  rotattona ;  and  the  dilTercinco 
between  the  face  as  remembered  and  tho  face  as  perceived 
becomes  manifest. 

Thus,  the  fiiudamcntal  law  of  association  of  relations,  like 
tho  fundauteutol  hiw  of  association  of  feelings,  is  that  each, 
at  tbo  moment  of  proctintation,  aggrttgatca  with  its  liko  iu 
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past  cxperiraco.  The  set  of  rocognitioa  aad  the  act  of 
•tssociation  are  two  ospccU  of  Uio  same  ftct.  And  the  im* 
plication  is  tlint  besides  tliia  law  of  association  Ukib  is  m 
other;  but  that  all  further  phouomcna  of  uitaociatioD  ira 
incidentftl. 

§  121.  Tho  congrnity  between  this  ooncloBion  and  tla 
facts  of  noiTOUS  structure  and  function  is  evident. 

CtiAugea  in  nerve-vesiclca  are  the  objective  correlalivw  of 
wliat  we  know  subjectively  as  feelings;  and  the  discharga 
through  fibres  that  connect  ner70>TeBicleB  are  tlie  obj«o- 
iro  correlatives  of  wh^t  wo  know  stibjcctivcly  as  relations 

tw«cn  fodings.  It  follows  that  just  u  the  association  of  a 
feeling  with  ita  class,  order,  genus,  and  species,  group  withio 
group,  answers  to  tho  localization  of  tho  nervous  chango 
mthiu  eomo  groat  mass  of  serve-vvsiclcsj  within  some  put 
of  that  mtiss,  within  some  part  of  that  part,  &o.;  so  thoano- 
ciatiou  of  a  relation  with  its  class,  order,  genus,  and  spcciei, 
ODSwerg  to  the  localization  of  tho  nervous  discharge  within 
some  great  a^tregate  of  nerve-fibres,  within  some  dtiiaioa 
of  that  aggregate,  within  some  bundle  of  that  division. 
Moreover,  as  wo  before  concluded  that  the  associatioQ  of 
each  feeling  with  its  exact  counterparts  in  post  cxpericnoe, 
answers  to  tho  re-oxci(ation  of  the  same  vo»iuIo  or  vesicles ; 
so  hvro  wc  conclude  that  tho  association  of  each  rehition  with 
its  exact  counterparts  in  past  experience,  answers  to  Mm  re* 
excitation  of  the  same  connecting  fibro  or  fibres.  And  since, 
on  tho  recognition  of  any  objeot,  this  ro-excitataoa  of  tho 
plexos  of  fibres  and  Tesides  before  jointly  excited  by  it, 
answers  to  the  association  of  each  constituent  relation  and  eadi 
constituent  fooling  with  the  lilco  relation  aod  the  liko  feeling 
contained  in  the  previous  consciousness  of  tho  object;  it  is 
clear  that  the  whole  process  is  coniprohcnded  nnder  Uie 
principle  alleged.  If  the  recognized  object,  now  lacking  One 
of  its  traits,  arouses  in  consciousness  un  ideal  feeling  answtnv 
ing  to  some  real  feeling  which  this  trait  once  aroosedi 
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cause  is  that  along  with  the  strong  discharge  throngli 
vhole  plracoB  of  fibres  and  Tesicles  directly  excited, 
e  is  apt  to  go  a  feeble  discharge  to  those  vesicles 
sh  aiiBwer  to  the  missing  feeling,  through  those  fibres 
]h  answer  to  its  missing  relations,  inrolring  a  reprc- 
ation  of  the  feeling  and  its  relations. 


CHAPTER  IX. 
rLEASL'RES    A»D    PAIKS. 

^  123.  Thb  foregoing  chapters  contaia  sach  an  ODtline 
of  tlio  Inductiona  of  Psychology  as  tho  plan  of  Uiis  woA 
ri-quires"  To  fill  in  this  outline  vrould  tako  more  epao* 
than  CUD  bo  aflorcli>d,  anil  would  too  much  inU-irupt  tfao 
gCD«Tal  orgnmont. 

There  i»,  however,  odo  other  ittdo  of  montol  phono- 
mcoa  aH  inductirelj  gimomlizod,  wbtvli  cannot  bo  omitted 
williout  leaving  thiit  oulliuc  inoouipleto.  Thus  far  we  have 
spoken  of  Feotinga  ns  central  or  peripheral,  as  strong  or 
weak,  as  rague  or  definite,  aa  coherent  or  incoherent,  as 
real  or  ideal ;  and  wlioro  wo  haro  considL'red  them  an  dtfTer- 
ing  in  quality,  tho  diSeronooa  named  have  beoa  soch  a*  do 
not  connote  anything  moro  tluin  a  stato  of  indifreronce  in 
tho  subject  of  them — a  pas^ire  receptivity.  But  tbere  are 
oertaiit  common  characters  in  virtue  of  which  Feelings  others 
wi»  quito  nnlike,  range  tbemselves  together  either  under 
tho  head  of  pleasurable  or  under  tho  head  of  painful.  Just 
aa  we  «aw  that  tho  diviaion  of  Foclings  into  real  and  ideal, 
which  id  boitcd  on  a  functional  dinvrt^nco,  cuts  acrosa  tho 
divisions  into  central,  cnto-peripheral,  and  ept -peripheral, 
which  are  based  on  Htmctnml  difierencos;  so  here  we  may  aoe 
that  the  division  of  Feelings  into  agreeablo  and  disagreeable, 
Imvonos  all  other  lines  of  dcmarkatioa — gronpa  into  one 
heterogeneous  sssemblago  sensations  from  alt   parts  and 
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loif&nii  of  mions  Idnda,  togettier  witb  tlio  iAna  of  sack 
RosatioaH  and  emotJon9,  and  ioto  another  asROtDblngo  scniuv- 
lioQS  and  omotions,  real  and  ideal,  similarly  heterogeoeoiu. 
To  treat  follj  of  coascionsness  tmder  this  further  aspect, 
irooltl  cany  as  still  more  widely  oat  of  our  conrse ;  for  the 
phenomena  of  Pleasure  and  Paia  arc  perhaps  tlio  most 
obscoro  and  involved  which  Psychology  inclades.  It  raiut 
^mSs»  to  Bet  down  here  what  appear  to  bo  the  esseutiala. 

^^^pi2d.  Plcouirea  and  Fluns  arc  coDComitonts  of  cortain 
■tntos,  local  or  general — certain  actions,  I  was  aboat  to 
stay,  bat  since  pains  of  one  class  accompany  whiit  wo  dis- 
tioguisli  as  inactions  (though  these  can  never  be  absolute 
whQe  the  lifo,  general  or  local,  continocB)  it  is  better  to  use 
the  word  »tat««.  Not  tluit  oil  living  states,  oithor  of  tlie 
wliolc  organism  or  of  any  organ,  are  ocoompunied  by  plea- 
sures or  pains ;  for  many  of  them,  as  those  of  the  vLict-ro 
during  the  normal  discharge  of  their  functious,  yield  to 
oonsciouanesa  no  focUnga  of  any  kind;  and  there  are  also 
feelings  yielded  by  higher  oi^nx  tliat  are  ncitlior  pleasaro- 
ablo  nor  painful,  as  an  ordiaary  eensation  of  touch.  But 
whilo  certain  states  chumo  no  feelings,  and  otlier  stntcs 
cause  indifferent  fuolings,  the  feelings  distinguished  as  plefr- 
snrable  and  painful  manifestly  result  from  states  of  some 

kind;  and  the  question  is What  are  the  states  which 

yield  Pains  and  what  are  the  states  which  yield  Pleasures  t 

As  implied  by  the  parenthetical  remark  just  made,  thoro 
are  pains  arising  from  states  of  inaction — pains  wo  call 
them,  einco  wo  hero  oso  the  word  as  antithetical  to  pleft- 
aares ;  but  they  are  best  known  as  discomforts  or  crsviaga, 
from  having  a  quality  in  which  they  are  like  one  onothor  and 
unlike  pains  commonly  so-called.  Let  ns  gknce  at  their 
Jeoding  kinds.  Tho  cravings  due  to  inaction  of 

organs  yielding  the  higher  cpi-peripher»l  feelings,  arc* 
ly  strong  because  these  organs  are  rarely  quite  inactive. 
ScmatJona  of  touch  being  incessant,  tho  want  of  tliem  is 
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nevor  felt.  Sonntls  aro  so  liabitaallf  heard  ovcryv/bcn  ti»t 
few  expcrivDCC  tho  doMire  for  titem  wliicli  follows  coutiniwd 
nlsDCe.  Only  after  bein^  confined  for  days  in  the  dork  does 
thcTO  como  a  positive  longing  for  light  and  colour.  The 
nbitcnco  of  odours  novcr  btxzomcs  an  olomont  of  discoinforL 
And  though  after  persistent  dmiial  of  them  certain  natnnl 
tastes,  as  those  of  swcctncsH,  and  still  moro  certain  acqnired 
taates,  aa  ihoso  of  alcohol  and  tobacco,  come  to  be  mitcli 
desired ;  yet  the  cravings  for  them  are  b;  no  means  a> 
strong  as  the  accompanj-ing  onto-penphionl  cravings  with 
which  they  arc  apt  to  bo  confounded.  Anung 

CTaringa  of  the  cnto-poriphoi»l  order  occur  somo  of  the 
BtroagMfc.  Inaction  of  the  alunentary  canal  ia  sood 
followed  by  hunger ;  and  if  the  inaction  ctmtinnes,  this, 
rtgitig  presently  to  a  distinct  discomfortj  enrntnally  passes 
into  something  mora  intense.  So,  too,  that  allied  in- 
action dno  to  duScioncy  of  liquid  in  the  ingceto,  bnt^ 
OD  iho  longing  vo  call  tliirst,  which  also  may  rise  to 
ft  great  height.  And  8imitar1y  with  the  abnormal  ap- 
petites for  habitual  stimulants.  Wo  must  not  omit 
the  disagreeable  state  of  conscionsncsti  caused  by  mnscalar 
inaction.  The  irritatton  that  acoompftoios  enforced  qui. 
esoenoe,  oflen  very  manifest  in  diildivn,  must  bo  nombinvd 
among  the  onto-peripheral  cravings.  There  remain 

the  dissatisfactions  brought  on  by  certain  inactions  of  the 
central  organs  of  the  nnrotus  system— the  emotional  cravings. 
Solitude,  necessitating  quieiicenco  of  the  faculties  exercised 
in  holding  converse  with  our  fellow-beiRgs,  k>ads  by  and  by 
to  great  misery.  The  entire  absence  of  marks  of  ap- 
proval from  thoae  around  us,  causes  a  state  of  oonscious- 
ncM  difficult  to  bear;  and  persons  accustomed  to  positive 
applause  feci  unhappy  when  it  is  not  given.  In  like  manner, 
the  &citlties  which  have  the  closer  human  relations  for  their 
Bpherc,  yield  their  pains  of  inaction — the  yearnings  of  the 
alTL-ctions.  To  meet  an  obvious  criticism  it  may  be  re- 
marked  that  tltc  intcnscr  fonns  of  distows  caused  by  the 


brcalring  of  theee  doser  lininiui  rvliitioos,  are  not  to  l>o  in- 
dudcd  among'  emotional  craTings;  but  result  from  tlio 
represODtation  of  »  futuru  ia  wliich  sach  cravings  will  norer 
be  satisfied. 

We  now  torn  to  pains  of  the  oppo«ito  kind — Ui«  states 
of  ooQJBcioaSQOss  that  aocompany  ezccsaire  actions.  Of 
tha<o  ttiero  arc,  of  course,  classes  corresponding  to  tbo 
abovc>de9cribcd  closucs  of  tfao  pains  uf  du&cicDl  Actions, 
Tbcy  mast  be   briefly  enamerated.  Among  the 

cpi-pcripheral  foelings,  those  whicli  originate  on  the  general 
Bnrfiicc  are  coDEpicnonsly  capable  of  being  raised  to  a  pain- 
ful strength.  Tbo  sensation  of  heat  much  intensifiod  posses 
into  Uio  niibcantblc  sensation  iro  know  as  bamJiig  or  scald- 
ing. I*ressnre  against  a  hard  body  produces  by  its  cxoori 
an  intolerable  state  of  consciouiinefis.  Uoubtleiss,  too,  all 
smarts  and  aches  caused  by  bruise.i,  wounds,  and  other 
injuries  of  the  suriacc,  imply  the  undue  excitement  of  ncrvcTS 
which  when  normally  excited  yield  Uto  normal  peripheral 
feelingtt.  Auditory  scuaations  occaftionally  riso  to  an  cx< 
treme  that  cannot  be  borne  with  equanimity.  Persons  in 
the  cupola  from  which  a  cannon  is  fired,  or  those  in  n  belfry 
when  a  peal  is  being  Tua^,  have  virid  experiences  of  this. 
It  is  not  often  that  vieuni  feelings  reach  a  height  which  is 
painful — in  men,  at  least,  whoso  eyes  arc  strong.  But  men 
whose  eyes  are  debilitated  cannot  look  at  tho  snn  without 
enScring,  and  even  find  it  uuplcoKint  to  guze  nt  a  large  area 
of  bright  Kcarlct.  Olfactory  feelings,  often  exceedingly  dis- 
agreeable, do  not  become  positive  pains.  Inhaling  ammo- 
nia does,  indeed,  catiso  a  kind  of  smart;  but  this,  ariwing 
not  in  the  olfactory  chamber  so  much  as  in  tho  nostrils,  is 
rather  to  be  classed  as  an  intense  form  of  common  scnia- 
lion.  Tastes,  too,  though  many  of  them  are  repugnant,  do 
not  become  painful  by  iucxeaee  of  strength ;  nor  when  the 
repugnancy  exists  is  strength  always  a  needful  condition. 
Uu  the  one  hand,  such  a  taste  as  that  of  cod-liver  oil  is  dia- 
agreeable  even  Ihoogh  slight ;  while^  on  the  other  hand. 
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sweetness  \g  not  rcndcrod  disogrPMblo  by  any  dcgtM  (4 
intensity.  Among  fcvUngs  of   cuto-periplwnl 

origin,  tho  connt^xioD  between  pain  and  excess  of  octioo 
is  familiar.  Such  of  thcin  an  accomptuiy  muKCular  fttiuDi 
hIjow  utt  paius  rencbod  tbroagb  inteusificstion  of  Ceetb^ 
wliiob  when  moderate  are  BOt  patnfol :  the  difitreanng 
conscioofinees  of  extreme  effort  is  a  highLT  degree  of  tbt 
ordinary  consciouancn  of  effort.  But  passing  orer  till 
onto-peripberal  pains  of  this  order,  it  is  to  be  remarlcQl 
of  tbe  rest  tbat  tbey  arise  from  excessive  actions  in  orgsas 
wbose  normal  actions  yield  no  feelings.  Tho  pains  ooo> 
Hcqucnt  on  repletion  come  from  parta  which,  when  not  orsr* 
taxed,  add  no  appreciable  elements  to  conscjonsneea ;  and 
it  is  thus  with  the  Tiscera  in  gcnoral.  Tho  like  may  be 
8aid  of  those  pains  initiated  within  tho  limbs  which  are  not 
directly  duo  to  excesses  of  action  of  the  limba  tbcmsc^rct 
or  pnrta  of  them.  t>uch  pains,  consequent,  let  us  say,  od 
gout  or  on  a  local  disease,  imply  extreme  demands  mada  OB 
certain  local  stmctures  and  thoir  nervea,  which  when  not 
over*workcd  originate  no  sensations.  The  central 

iedings  are  scarcely  in  any  caso  made  p&infnl  simply  by 
oxoess.  Normal  emotions  responding  to  the  rarions  nonital 
activitie-s,  do  not,  however  high  tbey  may  rise,  become  in- 
trinsically disagreeable.  We  Lave,  indeed,  occasional  allu- 
sion to  states  in  which  "joy  is  almost  pain,"  showing  a 
perceived  approach  to  this  effect  of  cxows;  but  if  pain  eo 
caused  is  ever  actually  reached,  it  is  veiy  rarely. 

Thus  reoognizing,  at  tho  one  extreme,  the  negative  pains 
of  inactions,  ealled  cravings,  and,  at  the  other  extreme,  ibe 
positive  pains  of  exccsaivo  acrtions,  tho  implication  is  that 
pleasures  accompany  actions  U'ing  between  these  extremes. 
it  is  tnie  that  the  positive  or  UE^Iive  pain  attending  one 
or  other  of  tho  extremes  is  missing  among  actions  of  certain 
on ;  and  that  other  actions  may  be  named  wbich  are  difr 
able  even  when  of  medium  intensi^.  -In  aomo  of  these 
the  oxplouutton  is  that  no  feeling  of  the  order  duo  to 


I  extreme  state  arise;)  becaose  the  extreme  etat^  is  not 
reached.  Tfao  fact  that  from  the  kidneys  thoro  comes  no 
craving,  may  pair  off  with  the  fact  tbat  thoy  have  alvaya 
work  to  do.  No  ono  looga  for  tactual  impressioiu  for  the 
imSioient  reason  that  tactual  impressions  arc  nnceaaing.  Tfao 
omotiona  that  go  along  vith  the  successful  pursuit  of  the 
Tarioofl  objects  of  life,  cannot  well  rise  from  a  pleasurable 
di^roo  to  a  painful  dt-^^'c;;  sinco  tho  environing  conditions 
vbicb  cau»o  tlu-m  do  not  lulmit  of  the  required  progressive 
inteimification.  Qenernlly  speaking,  then,  pleasnres  are  the 
concomitante  of  mwlium  aclivitios,  where  the  activities  are 
of  kinds  lijtblc  to  he  in  cxoi-«i  or  in  dcfoct;  and  where  they 
are  of  kinda  not  liahlo  to  bo  exoeesivo,  pleasure  incrcuMoa 
as  the  activity  increases,  except  where  the  activity  is  either 
ooostant  or  involuntary. 

Tbongh  we  thus  soo  whcreabonts  pleasure  is  to  bo  found 
among  tho  feelings,  it  must  ho  admitti-'d  that  its  relations 
remaiD  hut  ill^dofined.  'I'he  conception  of  it  as  the  con- 
comitant of  an  activity  which  is  neither  too  small  nor  too 
great,  is  a  conceptioo  open  to  a  criticism  akin  to  that  nia<lo 
by  Mr.  Mill  on  thw  doctrine  of  Bir  W.  Hamilton,  that  "ploa- 
•nro  is  a  reflex  of  tho  spontaneous  and  unimpeded  exertion 
(^  a  power,  of  whose  energy  wo  are  consciouB,"  and  upon 
the  Idndred  doctrine  of  Aristotle,  that  it  accompanieii  the 
action  of  a  healthy  faculty  on  ita  appropriate  object.     For 

there  arise  the  qncslions What  constitutes  a  mcdinm 

activity  J  What  determines  that  lower  limit  of  pleasur- 
able action  below  which  there  is  craving,  and  that  higher 
limit  of  pleasurable  action  abovu  whicli  tlit-re  ia  pain  ? 

Is  it  possible  to  answer  these  questions,  and  is  it  possible 
to  answer  tbo' further  question — How  happen  there  to  be 
certain  feelings  (as  among  tastes  and  odours)  which  are 
disagreeable  in  all  degrees  of  intensity,  and  others  that  are 
agreeable  in  all  degrc*^  of  intensity?  Ausworv  are,  I  believe, 
to  bo  found.  But  they  must  be  sought  in  a  region  wbicli 
psychologists  have  not  explored.    IT  we  study  feeliugs  onlj* 
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as  tlicy  nt  prcs<'nt  exist,  wo  bIiaU  find  no  sotntion ;  Ini  m 
muy  liud  a  solution  if  iro  turn  to  tbe  pi\st  coaditiona  tu^t 
which  feelings  hare  been  orolved. 

{  124.  XM  ns  first  glanoo  ot  the  fact,  Enfficicntly  tUsmm 
and  sufficiently  »ig»ifictmt,  tbiit  the  extreme  states,  pontin 
find  ni-gative,  along  with  which  pains  occur,  are  ttata 
inroiiRiatent  with  ihnt  dao  balance  of  the  functiona  cod- 
Hitatiug  health;  whcnns  that  medium  state  along  with  whicb 
pleasTiru  occurii,  is  consUteat  witli,  or  rather  is  demanded 
hy,  this  due  bahince.  This  we  raay  see  i  priori,  la  i 
tnatnally-dcpondont  sot  of  organs  having  a  eoiuentiu  of 
functions,  tho  very  existence  of  a  special  organ  having  its 
special  function,  implies  that  tho  absence  of  its  fonctioa 
must  cause  dUturbuiioo  of  the  roiwmt^iu— implies,  too,  tint 
itA  function  may  be  raised  to  an  excess  which  must  caue 
disturbance  of  the  con»emua — implies,  therefore,  that  noia- 
teaanco  of  the  cantffntju  goes  along  with  a  medium  dcgitt 
of  its  function.  Tlie  a  priori  inference  inTolved,  that  titcx 
medium  actions  produdire  of  pleasure  must  be  beneficial, 
and  tho  extreme  actions  productive  of  pnln  detrimental,  is 
abundantly  confirmed  a  potteriori  where  the  actiooa  are  of 
all>ossontial  kinds.     Here  are  a  few  cases. 

Intenso  cold  and  intense  hvut  both  canse  acnte  sxiSering, 
and  if  the  body  ia  long  exposed  to  them  both  cause  death ; 
while  a  moderate  warmth  is  pleasurable  and  conduces  to 
physical  well-being.  Extreme  craving  for  food  accompanies 
a  hurlfbl  inaction  of  tho  digestive  organs,  and  if  this  craTing 
and  this  inaction  persist  tbe  result  is  fatal.  ConTersely,  if 
sohd  food,  or  liquid,  continaes  to  be  swallowed  under  com* 
pulsion,  rcgnrdlees  of  tho  painful  sonsationii  produced,  tho 
eSTcct  is  also  detrimental,  and  may  even  kill.  Hut  between 
these  pains  attending  deficient  and  cxecssiro  action  there 
are  tho  pleasnrcs  of  eating,  which  are  keenest  when  thaj 
benefit  to  bo  derived  is  greatest.  To  s  person  in  heal; 
duly  rested,  the  feeling  that  occompuniea  absolute  tnnc^ 
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tite  tnoiwlefl  is  nnlionmbic ;  and  this  ioaction  is  injnriona. 
On  tlio  other  hand,  extreme  exertion  of  tlio  muscles  ia 
general  is  alike  distressing  and  productive  of  prostration, 
vltife  exertion  of  a  pftrticaW  muscio  pushed  to  a  painful 
ezooas,  leaves  a  teinpor&iy  paralysis,  and  oc>ca.<uoiuLll)',  by 
mptnring  aomo  of  the  mnscalar  fibres,  entails  prolonged 
nselessnen.  Arn;st  of  brt^thicg  by  forciblo  cloeuro  of  tbo 
•ir-ptksaages,  causes  an  intolerable  Htate  of  consoiousncss; 
and  life  soon  ceasea  if  there  is  no  relief.  The  breathing  of 
fool  air  is  injurious  as  well  as  rcpngnant;  while  the  breathing 
of  air  that  is  csocptionully  fre:th  and  pure,  iK  both  plea- 
surable and  physically  advantageous.  So,  too,  is  it  with 
the  feelings  caused  by  contacts  with  objects.  Though,  as 
above  pointed  out,  we  cannot  be  debarred  from  these,  and 
tbvroforo  have  no  craving  for  thorn  and  little  or  no  pleasure 
in  them,  yet  ire  htc  liable  to  excesses  of  thom  and  the 
accompeuiying  pmas;  and  these  pains  are  the  correklivcs  of 
detrimeulal  results— crushings,  and  braises,  and  lacerations. 
It  is  even  so  with  extremely  strong  tastes  and  smells.  The 
iotense  vegetal  bitters  are  poisonous  in  any  considerable 
qoontitiefl,  and  the  intcnsost  are  poisonous  in  very  small 
quantities.  Powerful  acids,  too,  are  poiHonens  •^  being, 
^^ideed,  immediately  destructiro  of  the  membranes  they 
^B^ncb.  And  gases  that  violently  irritate  when  intioluil,  as 
concentrated  ammonia,  or  as  pure  chlorine,  or  as  hydro- 
chloric acid,  work  deleterious  effects. 

l^ieae  facts  should  of  themselves  suffice  to  produce  tho 
conviction,   spite  of  apparent  exceptions,   that  pains  are 
Uic  correlatives  of  actions  injurious  to  the  organism,  while 
nlensurcs  are  the  oorretaLivea  of  actions  conducive  to  its 
BKeUare.     We  need  not,  however,  rest  satisfied  witlt  an  in- 
^^uetion  from  these  instances  yielded  by  tJie  essential  vital 
functioos;   for  it   is   an    inevitable    deduction    from    the 
hypothesis  of  Ei-olution,  that  races   of  sentient  creatures 
tild  Itiivo  come   into    existence    under   no   other   oon> 
tioiu. 
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^  125.  If  we  sii1)!)titato  for  the  wonl  Pleasure  tlic  c^tv 
lent  phrase— a  feeling  which  we  BOok  to  brin^  into  coo- 
scioiuD(>ss  and  rotein  there,  and  if  we  sabstitata  for  Ute 
word  Paia  tho  vquiralont  phrnso— n  fccltn<^  which  we  aeck 
to  gd  out  of  coiisoiouaocss  mwI  to  keep  out;  wb  too  nt  onn 
that,  if  the  states  of  conacioDSDOss  which  a  creature  eadn- 
voura  to  mntntaiD  oro  tlio  correlatires  of  injurioos  actiou, 
and  if  the  state*  of  consoioasnCHS  which  it  <MideaToiDt 
to  oxpol  ftre  the  oorrelatirea  of  benefiml  aetioat, 
it  mniit  i^nicVIy  disappear  throtigh  persistence  in  tlto  in- 
jurious and  avoidance  of  tho  beneficial.  In  other  word*, 
those  races  of  beings  otily  can  have  sarvivcd  in  which,  on 
tlio  average,  agreeable  or  desiretl  feelings  went  along  witi 
iictivitiea  conducive  to  the  iiiainlenaiioe  of  life,  while  dis- 
agreeable and  habitually-avoided  feelings  went  along  witb 
activities  directly  or  indirectly  destructive  of  life ;  and  then 
most  ever  have  bcin,  other  things  equal,  tho  most  nomer- 
oua  and  long-continuod  Bun-ivals  among  races  in  which 
llicse  ndjujilinents  of  feelings  to  actions  were  the  best,  tend- 
ing ever  to  bring  about  perfect  adjustment. 

If  we  except  the  hainan  race  and  some  of  the  hi^teri 
allied  races,  in  which  foresight  of  distant  consequences  in- 
troduce^t  a  complicating  element,  it  is  undeniable  that  evwy 
animal  habitually  persiiita  iu  each  act  which  givea  pleasnre, 
so  long  aa  it  does  eo,  and  desists  from  each  act  wliieh  gives 
pain.  It  is  manifest  that,  for  creatnrcs  of  low  ink<lligence, 
unablo  to  truce  involved  sequences  of  eirects,  there  can  bo 
no  other  gnidancc.  It  is  manifest  tliat  in  proportion  as  thin 
guidance  appronohes  completeness,  the  life  will  be  long ;  and 
that  the  life  wilt  be  short  in  proportion  as  it  fidls  short  of 
completeness.  ANTienco  it  follows  that  a»,  other  things 
equal,  the  loiigcr-Iivcd  individuals  of  any  species  will  more 
frequently  produce  and  rear  progeny  than  the  8horter-)iv«cl, 
the  descendants  of  the  one  must  tend  to  replace  those  of 
tho  otJtcr — a  pi-ocesa  which,  equally  operative  among  the 
multiplying  futiiilica  of  these  surviving  descendants,  cannot 
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bst  work  fovards  maiotaDanoe  and  imprOTcment  of  tlio 
guitloQco. 

Hovr  then,  it  will  bo  asked,  docs  it  happen  that  animab 
■omedmcs  die  from  eating  poiitoiious  ]>1iint»,  or  Hurffit  tJicm- 
selves  &tally  with  kinds  of  food  which,  ttiongh  whulcsomo 
in  moderate  qoantitieg,  aro  iDJorious  in  largo  quantities  F 
The  reply  is  that,  by  natural  selection,  tho  gnidanco  of  plea- 
sures and  paius  citit  be  atljustod  only  to  tho  circnniHtancoa 
of  tlie  liabitat  witliiu  which  the  special  typo  has  been  e^'olvcd. 
SurvTral  of  the  fittest  cannot  bring  the  inclinations  nud  avcr- 
stona  into  harmony  with  unfelt  conditions.  And  since  each 
Hpvdes  nndor  pressure  of  iucroasing  numbers  is  orer  thrust- 
ing itself  into  adjacent  environments,  its  members  must  from 
timo  to  time  meet  with  plunt«,  with  prey,  with  cnomics, 
with  physical  actions,  of  which  neither  they  nor  their 
ancestors  have  had  experience,  and  to  which  their  feeliugn 
aro  nnadapted.  Not  only  by  ini|;mtioD  into  other  bnhitala, 
but  also  by  changes,  inor^anio  and  organic,  within  its  own 
habitat,  does  each  species  suffer  from  failures  of  oc^ustmcnt. 
But  mis-adjustment  inevilti-hly  8ots  up  re>a<ljustmeRt.  Thoso 
iudividunU  in  whom  tlie  likea  and  dislikes  happen  to  bo 
moat  out  of  hannony  with  tho  now  circnnLstauces,  nro  tho 
first  to  disappear.  And  if  tho  rnco  continues  to  exist  tlioro 
cannot  bat  arise,  by  perpetual  kilhug-oS*  of  the  least 
adapted,  a  variety  having  feelings  tliut  servo  aa  incentives 
and  deterrents  in  t)w  modified  wojp  required. 

We  will  conaiiier  more  at  length,  in  connection  with  our 
own  race,  tlie  qualifications  with  which  tho  general  law  must 
be  received. 

§  126.  Mankind  shows  as  in  many  eonRpicnous  ways,  tlio 
fiulnres  of  adjustment  that  follow  changes  of  environing 
eoudit4on»— not  so  much  the  changes  which  migrations  in- 
volvo,  though  these  too  are  (o  be  taken  into  oeconnt,  but 
the  changes  caacod  by  t)ie  growth  of  large  societies. 

Pre-hiatorio  men,  liko  men  aa  we  find  thorn  still  in  many 
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parts  of  Uio  Eartli,  tad  fwslinga  oongruous  with  the  wander, 
ing  prfttlatory  Ufo,  only  incipieutly  social,  which  they  bad  to 
lend.    Inadeqnato  supply  of  wild  food  oompotlod  somo  of 
their  dcsoeoduits  to  beoome  pastoral  and  agriooltnial  j  and 
thcso  multiplied  into  populous  tribes  and  ovcDtually  into 
Hcttlwl  communities.   Thoy  wcro  thereby  cot  off  from  activi- 
ties like  those  of  tlio  men  whoso  characters  they  inherited, 
and  were  forced  into   activities  to  which  their  ioheiited 
cliaracters  furnished  uo  incentives.     Throughout  the  couse 
of   civilization   this    haa    boon,    and   co&ttnucs    in    lsrg« 
measuru   to   be,   the  sonrco  of  diwwrdanc«s  between  )&• 
cliniilious  and  roquin>mcnt«.      On    the   one    liiini],    then 
still  sun-ive   thoso  fec-liug8,   qniU)  proper   to  our  remote 
ancofitora,     wliich    find     tlteir    gratification    in    the    de> 
structivo  activities  of  the  chaso  and  in  worforo— feehogt 
which,   anti-social    as  is    tho   conduct    they  prompt,   in. 
directly  cause   nnmeroos  miseries.     Oa  tlio   other    hand, 
persiittcnt   and   monotonous  labour  has  hcca  rc&dcrod  by 
tJie  pressure  of  population  a   ncce»uty;   and   though  to 
civilized  men  work  is   by  no  means  so  repaguant  aa  to 
ssvagoa,  and  to  a  few  is  even  a  source  of  pleasnro,  yet  the 
rc-ndjustmcnt  has  at  present  gone  by  no  means  bo  far  that 
jdeasDre  ia  habitaally  found  in  the  amount  of  work  lubiln- 
ally  rc(|uircd.    Further,  it  is  to  be  observed  that  many  of  the 
industrial  activities  which  the  struggle  for  existence  hoa 
thrust  on  the  members  of  modoni  societies,  are  in-door 
iictiWtiea— activities  not  only  nurcitponded  to  by  the  fwl- 
ings  inherited  from  aboriginal  men,  bnt  in  direct  conilict 
witli  thoKO  more  remotely  inherited  and  deeply  organised 
feelings  which  prompt  a  varied  life  in  the  open  air. 

Secondary  discordanoos,  and  resulting  dcrungomont«  of 
the  normal  guidance,  are  indirccUy  cooaed  by  this  enforced 
piwislenoe  in  habits  of  life  at  variance  with  the  needs  of  the 
oonatitution.  A  sedentary  occupation  poraned  for  years  in  a 
conliiicd  air,  regardless  of  protesting  Bun  Bat  ions,  brings  about 
a  dcgeneruto  physical  state  in  which  tliu  inherited  feelings 
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vo  gTCatlj  out  of  harmony  with  the  anpcrin^nced  reqtiirc- 
xoeots  of  iho  liodj.  Dcdred  foods,  origiiudly  appropriate, 
beoome  iodigestible.  An  nir  plooeoro-giving'  bjr  its  frc^h- 
neea  to  thoee  in  vigour,  brings  ooldx  and  rlicnmatistna. 
AmooDU  of  exortioti  and  excitement  natarally  hetilthful  and 
gratifying,  are  fuund  injorious.  All  which  ctUb,  duo  though 
they  are  to  continued  disregard  of  tlio  gnidaucu  of  inherited 
fuvlings,  come  erentnally  to  be  mistaken  for  proofs  tliat  the 
guidance  of  inherited  feelings  is  irortlUesa. 

There  ia  yet  another  derivative  canso  of  dorangomcnt. 
Men  wheat/  cinmnistancea  compel  thein  day  oiler  day  to  ciitl 
certain  powers  into  ondae  and  painfiil  action,  while  they  are 
shnt  oat  irom  most  of  the  pleasures  accompanying  tho  duo 
uution  of  other  powers,  arc  liablo  to  carry  too  far  snch  plco- 
samble  actions  as  remain  to  them.  Afler  digagroeolilc  states 
of  consciousness  long  submitted  to,  an  agreeable  state  of 
conseioosnesB  ia  received  with  eagerness ;  and  in  the  absence 
of  alternative  agreeable  states  ia  maintained  by  too  great  a 
persistence  in  tho  action  which  brings  it.  Uenca  arise 
various  kinds  of  excess.  Feelings  which  wonld  not  have 
misled  men  if  all  their  other  feelings  bud  had  approi)riAto 
spheres  of  action,  become  mislL^ading  wlien  these  otiier  feeK 
inga  are  repressed.  And  then  Uiere  ia  charged  upon  ttio 
a(,^tivo  feelings  that  misguidance  which  has  arisen  from 
enforccil  di^olwdicnce  to  tho  rest. 

Tlie  rectiScation  of  these  profound  and  multitudinous  dis> 
cordances  by  the  re-eqailibration  of  constitution  and  condi- 
tions, proceeds  in  tho  human  race  very  slowly,  for  several 
reasons.     They  arc  these.  As  pointed  oat  in  tho 

Principle*  of  Biology,  §  IGC,  tho  fitting  of  an  organism 
to  new  circumstances  boeomea  loss  and  less  easily  ctTected  by 
survival  of  tlie  fittest  in  proportion  as  tho  organism  becomes 
complex.  This  ia  illustrated  most  clearly  among  ourselves. 
There  are  so  many  kinds  of  superiorities  which  stverally 
enable  men  to  survive,  notwithstanding  accompanying  in- 
feriorities, that  natural  selection  cannot  by  itself  rectify  any 
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particular  nnfltncss ;  e»pcc!«lly  if,  as  usually  bappeos;  there 
aro  co-eib«ting  uafitueasea  which  nU  rary  indcpendetitlj. 
Indirect  equilibration  can  play  but »  HCConduTy  part,  and  Ihe 
diange  having  to  bo  vrronght  by  direct  ec]uili>>nit)Oii,  or  tho 
inberitanco  of  functionally-prodacod  alterations,  is  Klower 
than  it  would  otherwise  ba  Again,  the  condition 

to  which  wo  must  be  rc-adnpted  aro  lhi}msclTC6  cbangiw. 
Each  further  modiScKtion  of  hnnuui  ostcro  nmkos  possible  t 
further  Bocinl  modification.  The  caTironnumt  alters  along 
with  altcmtion  of  the  constitution.  Hence  Uicro  i»  roqaired 
re-adjustment  npon  re-adjuatment.  Onoe  men, 

MUch  help  to  rc-adjugtmont  aa  would  result  from  surviral  oJ 
the  fitt(.^st  if  individuals  in  meet  respects  ill-fitted  were 
allowed  to  disappear,  \»  in  great  part  prevented.  Indeedj 
tho  imbecile  and  idln  am  artincinlty  enabled  to  multiply  at 
the  expense  of  the  capable  and  iiidii.strioas. 

In  the  case  of  mankind,  then,  there  haa  arisen,  and  mstt 
loug  continue,  n  dci^ip  and  involved  derangement  of  the 
natural  cunut^xioHK  tjctwocu  ploasun.'v  and  beneficial  actions 
Hiid  between  pains  and  detrimental  actions — a  derangcmeirt 
which  BO  obscures  these  natural  coonozions  tluit  crcn  the 
riiverRo  connexions  aro  supposed  to  obtain.  And  the  half- 
avowed  belief^  very  commonly  to  be  met  with,  tbat  painfal 
actions  nro  beneficial  and  ph-asurablo  actions  detrimental, 
has  been,  and  still  is,  ui>hold  by  creeds  which  present  for 
the  worship  of  men  a  Being  who  is  supposed  to  bo  diaplewod 
with  tbem  if  they  sc^k  gratifications,  and  to  bo  proptttotod  by 
gratuitous  self-denials  and  even  by  self-tortures. 


5  127.  Here,  however,  wo  accept  the  inevitahlo  corollary 
from  the  genend  doctrine  of  Evolution,  that  plcasores  aro 
Ihe  incentives  to  life-snpporting  acts  and  pains  the  doberront* 
from  life-destroying  acts.  Not  only  do  wo  sco  thikt  among 
inferior  sentient  crvaturos  this  guidance  is  niidontably  effi- 
cient, but  aliio  tbat  it  l8  undeniably  efficient  in  onrselvca,  bo 
fur  as  regards  the  functions  ou   whieh  life  immediately 
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AspAndi.  And  tto  cannot  hero  Boppose  that  a  n^latiro 
system  efficient  for  all-cs.->ciiUiil  notions  haa  to  ba  reversed 
lor  Ute  actions  growing  ont>  of  thcRi. 

Ono  moro  qualificstioa  bos  to  be  mode.  We  aro  Apt 
to  take  for  graalcd  that  the  bcDoficiol  oclioaa  SKorod  most 
be  actions  beneficial  to  tho  individual;  wherens  tbo  only 
neceseity  ia  tltat  they  shall  bo  beneficial  to  the  race,  llio 
two  aro  by  no  means  idunticul.  Up  lo  a  certain  poiat,  whilo 
the  individiutl  is  yoniig  and  not  yet  fortilo,  its  vcl&ro  and 
the  wel&re  of  the  nice  go  together;  bat  when  tbo  ropro- 
ductire  ago  is  reached,  the  welfare  of  iho  individnal  and  of 
the  race  OCMO  to  be  tbo  Bamo,  and  may  bo  diametrically 
ijppoaed.  In  fact  thoy  are  diamolrically  opposed  more  fro- 
qocntly  than  not.  I  do  not  refer  merely  to  tboso  cases  of 
asexual  genesis  prcralcnt  among  tho  lower  typea  of  animabi, 
in  which,  by  tho  broiikitig  np  of  its  body  into  two  or  more, 
the  iudividnality  of  tho  piiroiit  i»  lo.tt  in  Uio  individiiHlilies 
of  the  ofiTapring ;  bat  I  refer  to  those  casos  of  sexual  genesis, 
very  general  among  invertebrate  animals,  in  which  tho  death 
of  tho  porcDta  is  a  normal  result  of  propagatjon.  In  Ibo 
great  class  Insects,  tho  species  of  which  out-nnmbor  all 
ottinr  animal  spocica,  tho  rule  ia  that  the  male  lives  only 
until  a  new  generation  has  been  begotten,  and  that  the 
female  dies  OS  soon  as  tbo  eggs  aro  di-pOisitcd,  or,  as  in  sonio 
coses,  IcAVCS  tho  dead  shell  of  her  body  to  bo  a  protecting 
eover  lo  tho  eggs.  Here,  however,  each  new  generation 
doea  not  depend  for  its  welfare  on  continued  life  of  tho  old. 
Where,  aa  among  tho  higher  animals,  tho  offspring  have  to  be 
fostered,  survival  of  tho  fittest  must  establish  such  a  consti- 
tational  balance  that  obedience  to  tlic  feelings,  peripheral  and 
ocfllro),  which  secure  tho  muinlonitnce  of  tho  spocios  cannot 
be  fatal  or  even  aerionsly  injurions.  And  whtre,  as  in  tho 
highest  types,  successive  broods  or  succossivo  iodividuaU 
are  produced  during  a  series  of  years,  and  especially  where 
I  the  sacc'CHiiivc  individaals  so  produced  havo  to  bo  fostered  for 
D    long  periods,  tho  implied  satistuctiou  of  the  fueliogs  must  bo 
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consiatont  with  parental  weUare.  If  we  canoofc  inf^,  m  a 
ncccsiiary  result  of  surrival  of  tho  fittest,  that  the  guiduioe 
uf  the  feelings  h  horo  beneficial  to  tho  indiridaal,  we  can  at 
iitiy  rate  infer  tliat  it  ifl  not  dutri  mental. 

Thus,  considering  as  tninsitionul  tlioso  manj  anomnlies 
that  accompany  tho  Adaptation  of  tho  human  race  to  socal 
uuaditions,  and  taking  accoont  of  the  qimUGcation  juM 
made,  we  conclude  that,  up  to  tho  rcprodactivo  ago,  pains 
are  the  concomitants  of  actions  injurious  both  to  tho  indivi- 
dual and  to  tho  Hpccics,  while  pleasures  are  the  ooiicomitanu 
of  actions  beneficial  both  to  the  individual  and  to  tim 
specica;  and  that  wliilo,  after  reproduction  commences,  tiie 
same  rclutions  continno  to  hold,  tho  additional  rotations  be- 
tween fueliiigti  and  actions  which  then  ari^,  may  bo  of  a 
reverse  kind,  but  that  iho  reversal  cannot  obtain  Among  tbt 
higher  types  of  sentient  beings. 

§  128.  A  fow  words  mast  bo  addod  on  ono  fartbef 
qoostion — ^Vlmt  nro  the  intrinsic  natures  of  Ploasuros  and 
Pkins,  psychologically  considered  ?  This  qacstion  »ppoan> 
nnansworable,  and  may  eventually  prove  to  be  so.  ^Vith■ 
out  bote  attcmptinpf  to  answer  it,  I  will  briefly  set  down 
thriH)  idlied  gL'ncml  facts  which  indicate  tho  direction  iu 
which  an  answer  is  to  be  found,  if  Ibcro  is  oao. 

Pleasures  to  a  largo  extent,  and  Pains  to  somocxtcnt, 
separate  jjrom,  and  additional  to,  tho  feelings  with  which 
habitually  identify  them.  If  I  hear  a  sound  of  beautiful 
quality,  an  ngrcenblo  slato  of  consciousness  is  produced ; 
but  if  this  sound  is  uaecosing,  or  perpetually  repeated,  the 
etato  of  consciouancss  loses  ita  agrccabhinoss  without  other- 
wise chnnging.  Aglow  of  delight  nciromijanios  tho  night 
of  a  fine  colour;  but  after  baring  the  colour  before  the  eyes 
for  a  long  time  there  remains  only  the  consciousness  of  its 
quality — the  delight  is  gone.  Similarly,  if  I  gi»  on  tasting 
aomelhing  sweet,  there  comes  a  time  when  the  gratification 
ends,  though  tho  sense  of  sweetness  continues.     I>oubtless 
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r  BOOSe  of  sweetness  itself  erentoaliy  becomea  deodrned  j 
bnt  the  gratiflcatioD  gives  place  to  nansca  before  this 
Iwppciui.  Among  Pains  the  piirallol  foot  i«  less 

coDcpicuooA ;  bofc  it  is  not  difficult  to  peroeive  that  tiamg 
with  the  localized  pain,  snj  of  a  bmiso  or  a  buro,  there 
goes  an  elentent  of  distress  thut  is  not  localized. 

Tho  secoad  of  these  allied  truths,  illustrations  of  which 
senre  in  part  to  re-iUastrato  tho  first,  is  that  Pleasures  and 
Pains  may  be  acquired— may  bo,  as  it  vrere,  Boperposod  on 
certain  feelings  which  did  not  originally  yield  them. 
8mokcn,  snuff-takers,  and  tlioae  who  chow  tobacco,  furnish 
fiimiltar  instances  of  tho  way  in  which  long  persistence  in  a 
sensation  not  originally  plcusuruble,  makes  it  plcassurablt^— 
the  sensaticHi  itself  rctnatuing  unchongcd.  Tho  like  happens 
with  Tarious  foods  and  drinks,  whicli,  at  finit  disttuteful,  uro 
ofterwardfl  greatly  relished  if  frequently  tuken.  Common 
Ruyings  uboat  tho  effects  of  habit  imply  recognition  of  this 
trathMholdingwith  ri-eliiig»ofotbcrord(>rs.  That 

KQto  pain  can  be  supcrinducod  on  feelings  originally  agre»- 
ablo  or  indifTorent,  wo  haro  no  proof.  But  wo  have  proof 
that  tho  state  of  oonsciousuess  called  disgust  may  bo  mndo 
^-ioaeparablo  from  a  feeling  that  was  once  pleasurable.  Tho 
Hbxtreme  repugnances  shown  by  children  to  the  sweet  things 
given  them  along  with  medicines,  are  illuslralioiis;  and  pro- 
bably nearly  every  one  can  furnish  from  bis  own  cxpcrieuce 
some  instance  of  acquired  aversion  of  another  order. 

KThe  third  of  these  allied  facta  is  that  Plcasorcs  are  more 
ike  one  another  than  are  the  feelings  which  yield  them, 
nd  that  among  Pains  wo  may  trnec  a  parallel  resomblanoe. 
rho  wave  of  delight  produced  by  the  sight  of  a  grand  land- 
.Ecape,  is  qualitatively  much  tbo  name  as  that  produced  by 
ftn  expressive  musical  cadence.    There  is  close  kiusliip  be- 
tween the  agreeable  feelings  aroused,  tho  one  by  a  kind 
fword  ond  the  other  by  a  highly  poetical  thought.     Nay,  it 
seds  bnt  to  mark  tho  accompanying   expression  of  bee, 
percciTo  that  even  the  pleasure  which  an  exquisite  per* 
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B  to  a  considerable  extent  of  the  samo  natore. 
Inde        ^QB  ireqncnt  application  of  tho  words  sweet,  delid-    I 
oas,  to  things  and  acts  of  all  kinds  that  yield  gnat 

ploasnre,  >ws  that  this  similarity  is  habitually  recog-  , 
nized.  Fains   display  this  kinship   still  more    i 

conspicuonsly.  Though  the  ordinary  feelings  of  heat,  ot  ' 
pressure,  and  of  muscnlar  tension,  resemble  one  onotfaer  | 
but  little,  yet  when  the;"  "^  ""verally  raised  to  high  in-  i 
tensities  the  resulting  pan  ;arly  allied.   Indeed,  tken    I 

is  an  obvious  family  likenf--  ag  all  the  peripheral  pains    I 

when  intense,  and  amo  central  pains  whea  intense. 

These  three  generoi   ■"  en  together,  warrant  the    , 

Buspicion  that  while  P]  .nd  Pains  are  partly  con-    i 

stituted  of  those  local  and  icuous  elements  of  feeling 

directly  aroused  by   special  bli  nuli,  they  are    largelyj  il 
not  mainly,   composed  of  secondary  elements   of   feeling 
aroused  indirectly  by  diffused  stimulation  of  the  nervoi** 
system.     In  a  future  part  of  thia  work  we  may  find  furtl^^ 
reasons  foi  believing  this. 


PART  IIL 

GENERAL    SYNTHESIS. 


§  129.  Hiiving  iu  tho  Itret  part  of  this  work  contom- 
plated  those  fiicU  of  ncrvoiia  Mructuru  nnd  function  which 
form  the  data  of  Psychology;  nod  liaving,  in  llw  piirt  jtwt 
closed,  grouped  together  the  inductiona  drawn  from  » 
gtmcml  rarvcy  of  mental  states  and  processes ;  wo  nro  pro* 
pared  for  a  deductive  interpretation.  Tho  field  of  iuquiry 
which  wo  incidentally  entered  in  the  tusl  ch«ptcr,  when 
BcekiDg  an  explanation  of  the  phenomena  of  plnuuro  and 
{i»ia,  wc  have  now  to  cxploro  sf  stfimatically  throughout  ita 
whole  extent. 

If  the  doctrine  of  EroTntiott  la  tmOj  tho  incvitahlo  impli- 
cation is  that  Hind  can  1>0  nndcrstood  only  by  obacnring 
how  Hind  is  evolred.  If  creatures  of  the  most  elevated 
Icinds  have  reached  thoBO  highly  integrated,  very  defi- 
nite,  and  extremely  heterogeneous  organizations  they  pos- 
sess, tliroiigh  modiUcalions  upon  modificntionii  accumnlAted 
during  an  immeasurable  past — if  the  developed  nervous 

*  Thl)CliB{>Uiitaii[l«iDplacco{S'r«chaptara<rliioh,  iathooriginal  edition 
ot  thi«  work,  propared  tbc  way  for  tfao  Gcn«T«I  Syctlinni.  The  lint  of  than, 
ou  Mi'llioil,  I  bopo  oventaftUj  to  uicludc  ill  an  iDtrodactioD  to  J'l'nl 
Friiuipl'A.  The  othnn  are  now  embodied  in  Part  I.  ai  the  Prinfiptii  iff 
B'mtu'j'j.  Kxo<pt  by  the  omiuion  nf  these  intRxloctorj  chapter*,  tho  ticocrftl 
6ynUie«i«  romaln*  1»  lubttanoo  unvbauged  j  but  it  hu  faMn  much  improved 
bi  expi'MUoii. 
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^stenu  of  such  creaturea  faaro  gftibed  tlioir  complex 
stTDcturcs  and  functions  little  hj  little;  tlion,  necessarilj, 
tlio  involved  forms  of  consciousness  'wlu'cli  aro  the  oom> 
l&tivca  of  these  complex  structures  und  functions  tmnt 
have  arisen  by  degrees.  And  as  it  is  impossible  trulj  to 
comprehend  the  organization  of  the  body  in  general,  or  of 
tho  nervous  system  in  particnkr,  withont  tracing  its  mc- 
ccssive  stiigcs  of  complicution  j  so  it  must  bo  intpoasibiD  U) 
comprehend  mental  organization  vithont  similariy  tiacing 
its  stages. 

Hero,  then,  we  commence  tho  Btudy  of  Mind  as  objeo- 
liviOy  manifcsled  in  its  nsoending  gradntions  through  the 
Tarious  types  of  sentient  buings. 

§  130.  From  what  point  are  we  lilcdy  to  obtain  tic 

widest  view  of  this  evolution  1      How  shall  wo  guide  oar* 

selves  towanls  a  conception  general  enongh  to  include  the  _ 

entire  range  of  mental  manifcatationB,  up  from  creatn^^^ 

ilhat  yield  but  tho  faintest  traces  of  feeling  to  creatic^^f 

uving  intellects  and  emofions  Ube  our  own  t 

In  pursuance  of  the  method  of  choosing  hypotJieecs,  wo 
most  compaje  mental  phenomena  with  tho  phenomena  most 
like  them,  and  observe  what  character,  presented  by  no 
other  phenomena,  they  botli  present.*  A  generalization 
nuiting  two  different  bat  allied  dassoi  of  focts,  noceesenly 
onitCB  all  tho  fwcta  contained  in  clthcT  claes.  Hence,  if  vm 
find  a  formula  which  along  with  mental  evolution  inclodcs 
tho  evolution  nearest  akin  to  it,  wc  shidl,  by  implication, 
find  a  formula  comprehending  the  entire  process  of  mental 
evolution.  It  may  afterwards  bo  needful  so  to  Utnit  this 
formula  that  mental  evolution  alone  is  expressed  by  it.  But 
we  shall  best  fulfil  the  requirements  of  clear  exposition  by 
lirst  exhibiting  mental  evolation  as  it  may  be  most  gone* 

■  IU(«nii««i>hN«nMd*totli«omUt«lehapUrouMiUiod,  aaiMillatfM 
ineccding  Botob 
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nJty  conceived,  and  enbfleqnoDtly  epecializing  Uio  c<mcep> 
tion. 

The  phenomena  wltich  those  ct  Mind  resemble  in  Uio 
greatest  degree  are  those  of  bodily  lire.  While  these 
dusee  of  phenomena  ant  intimately  related  to  one  another, 
they  are  related  to  other  classes  of  phenomena  in  compara- 
tively remote  ways.  Onr  question,  therefore,  booomca— 
What  is  it  that  mental  life  and  bodily  life  have  in  common  t 
And  this  amooata  to  tbo  qaeation — ^Wbat  dUtinguishos  Life 
in  geoeralF 

^  131.  Thnii,  in  looking  for  a  concoptioD  of  mental  croln- 
tion  sufficiently  large  to  take  in  all  the  fiicts>  we  are  led 
back  to  the  dchnition  of  Life  reached  at  the  ontset  of  the 
Principles  ofBiohgy. 

tn  Part  L,  Chap.  IV.  of  that  work,  the  praximato  idea  wo 
arrived  at  was  that  Life  ia  "  the  definite  oombination  of  heto- 
rogeneona  changes,  both  eimaltaoeoaa  and  Eticcessive."  In 
the  next  chapter  it  was  shown  that  to  develop  thia  proxU 
mate  idea  into  a  complete  idea,  it  is  needful  to  n.'cognin) 
the  connexion  between  these  actions  going  on  witliin  an 
crgmiun  and  tlie  actiouR  going  on  without  it.  We  saw 
tliat  lafe  ia  adequately  conceived  only  when  wo  think  of  it 
as  "the  do6nito  combination  of  heterogeneous  changes, 
both  simiilliiiieoufl  and  successive,  in  corrcipoudonce  willi 
extcmitl  co-existences  and  sequences."  Afterwanis  thia 
definition  was  found  to  bo  reducible  to  the  briefer  dc&ni- 
taon— "The  continuous  adjustment  of  int<-mal  n-lations  to 
external  relatione ; "  and  though,  by  Icuving  out  the  cha* 
racteristio  of  heterogeneity,  this  duSnitiou  is  rendered  some- 
what too  wide,  BO  that  it  includes  a  few  non-vitiil  phenomena 
which  simnlato  vitality,  yet  practically  no  error  is  likely  to 
rcault  from  its  use. 

That  Life  consists  in  tho  maintenance  of  inner  actions 
correspoudltig  with  outer  actious,  was  confirmed  on  further 
observing  how  tho  degree  of  liifo  varies  as  the  dcgrco  of 
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corrofipondonce.  It  was  pointed  oat  that,  beginning  nith 
tho  low  life  of  plants  and  of  radtmcntory  osimnls,  llio 
progress  to  Iifo  of  higher  and  higher  kiads  essonUjilly  coa- 
eists  in  a  conlinnitl  improvement  of  the  adaptation  between 
organic  prooesseB  and  processes  which  ennron  the  organism. 
AVe  observed  how  along  with  comploxity  of  organization  thcro 
goes  an  increaso  in  tho  numbc-r,  in  iho  mogc,  in  tho  speci- 
ality, in  the  complexity,  of  the  adjnstmcnu  of  inner  rclatiotu 
to  outer  roiations.  And  in  tracing  up  the  increase  we  foam] 
OuradTes  passing  without  break  from  the  phenomena  of 
bodily  life  to  the  phenomena  of  mental  Iifo. 

AVo  bavo  now  to  fitnrb  afresh,  and  to  develop  tho  general 
truth  there  briefly  indicated  into  a  oombioatiou  of  more 
special  truths. 


§  132.  In  doing  this  it  will  be  needful  to  begin  with  th 
life  of  forms  almost  too  simple  to  be  called  organisms,  thst 
wo  may  note  the  first  traces  of  difforcntiation  between  ikt 
vital  actions  we  class  as  physical  and  thu  vital  actions  w« 
class  as  psjchieal.  Though  throughout  n-o  shall  oontinoe 
to  regard  these  two  cbissvs  of  actions  as  falling  within  the 
one  class  inarked  out  by  our  definition,  yet,  as  wo  follow 
under  each  of  its  aereral  aspects  the  progress  of  the  corre- 
■pondenco  botwoen  tbo  organism  and  its  environment,  the 
reader  will  not  fail  to  obscnro  how  wo  pass  from  tbo  physical 
to  the  psychical  the  moment  wo  ri^o  abovu  tho  corrc^wnd* 
cnccs  that  are  few,  simple,  and  immediate. 


THE   COHRESPOlfDBSCB  AH  DIRECT  AND   HOMOGBXEOCS. 

5  183.  Tie  lowest  lifo  is  fonnd  in  environmcnta  of  un- 
nana]  simplicity.  Most  cnrironmcnts  present  boUi  co- 
existences nnd  sequences ;  but  Utcre  aro  Homo  which.  Tor  n 
short  time,  present  co^xistenceii  onljr ;  and  in  thcso,  during 
this  »hort  time,  occur  the  least-developed  organic  forms.  Ot 
tluwD  clasEed  with  the  vegotul  Icingdom,  may  be  inRt^ced 
the  Ycost-plant,  and  tha  Protoooecus  nivali*  or  red  snow 
algs.  Of  those  held  to  be  of  animal  nature^  tho  Gr«ganna 
and  the  Hydatid  may  bo  taken  as  samples. 

The  life  of  each  of  tht-so  organisms  consults,  almost 
wholly,  of  a  fow  contcmponmcous  processes  adjusted  to  the 
co-oxistcnt  properties  of  tlio  mediant  which  surronnds  it. 
The  ycnst-plant  haa  for  its  habitat  a  fluid  consisting  of 
water  holding  in  solution  certain  oxy-hydro-carbons,  domo 
oitrogenooa  matter,  oxygt^n,  and  pnbably  other  elemcuta 
in  minor  proportions,  lliat  it  may  flourish,  the  wati.T  must 
bo  mnther  very  hot  nor  very  cold;  and  light  must  bo  ex- 
cluded. The  conditions  being  fulfilled,  tho  ycast>plant  dia- 
plays  what  we  call  vital  changes,  in  corre«pondenco  with 
chemical  changes  among  the  sabstances  bathing  its  surface. 
Tb«  cell  grows  and  multiplies ;  tho  fluid  ferments ;  and 
while  tho  fluid  continues  to  supply  tho  needful  materials 
under  tho  needful  conditions,  tho  cell  continues  to  manifesb 
the  eamv  phcnuuioua.     But  lot  the  tempcrataro  bu  coosidcr- 


asaimiUtion,  tlio  onljr  snccesaire 
yeast-j^ant  in  commoa  irith  the 
which  end  id  the  fonnation  of  spo^ 
probifcbly  are  b;  tho  dimmUhioff  qa 
needful  for  growth,  these  general 
gardcd  as  Eucwssivo  changea  in  tho] 
with  inicci^aivo  changes  in  tho  ej 
likely  there  U  no  organism  bat  wl 
simultaneotia  processes  taking  place  : 
process  of  this  character.  Svidcal 
orders  of  changes,  answering  in 
essential  functions  of  aesimilatiott  ai 
under  their  slmpleet  forms  in  correq 
plost  relations  in  the  eDviroament ; 
with  that  new  state  of  the  eDviroaiiid| 
ia  aa  abort  as  it  is  incoinplex.  I 

It  is  needless  to  present  in  dctnti  ei 
nnmod.  Tho  Protococcut  nivalis  cxia 
simple  null  constAot  in  chvmical  chars 
its  Tariatious  of  temperature.  lloddoD 
plicaUon  largo  tracts  in  tho  areUc  lOg 
dnrinz  wl 
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ontritiTO  Jiqnid  ;  wliich  is  kept  at  n  tolerably  constant  tcm> 
pcratore ;  oiid  which  exixta  do  IoDg«r  thiui  iUt  special 
environment  exista.  In  these  and  other  SDch  cases  Uio 
pecnliaritiea  to  be  noted  are  : — first,  that  the  actions  in  tho 
organiem  an:  immcdistcly  dcpcntlvnt  on  tho  affinities  of  the 
elements  tonohing  it  on  all  aides;  and,  second^  that  tho 
internal  ehaiigca  procui>d  unironnly,  or  lU'^irly  eo,  bKanso, 
dnnng  Uto  brief  time  that  llie  UTa  ]aM»,  the  exLeniai  rela- 
tions remain  nnifonn,  or  nearly  bo.  The  ccnrespondenoe  ia 
at  onoe  dired  and  homot/efieoae.  The  dialnlegrating  matter 
and  the  matter  to  bo  intl.'g^at<^d,  being  cvcrywhoro  difTuEcd 
throngh  tho  cnrironmont,  it  icsolts  that  all  tho  af^cnts  to 
which  the  Tital  changvs  stand  nlati^d,  are  not  only  in  eoniaei 
nith  tbo  org»Di»u>,  but  umtinuaUy  in  contact  with  it.  And 
hcnco  tliero  need  neither  those  motioua  nor  locomotions, 
which,  whero  they  occor,  invoke  more  or  less  heterogeneity 
in  the  cotTcq>ODdciico. 

§  134.  In  strictness,  so  other  forms  of  lifo  tlian  thoso 
conditioned  as  ubovo  described,  can  bo  said  to  exliibit  a 
corrospoDdcoco  at  once  direct  and  homogeneons.  But  tho 
transition  to  higher  forme  being  gradual,  it  is  impossible  to 
iiinko  divisions  in  such  way  as  entirely  to  avoid  incongmitiea ; 
aiid  on  tho  whole,  it  seems  beat  to  ootico  hero  a  class  of 
organisms  which,  whtlo  they  exhibit  motion,  cither  absolate 
or  relative,  do  so  with  comparativo  uniformity.  Tbc  simplest 
of  the  ciliated  animalcules;  the  most  r^fnlar  of  tho  com- 
poand  ciliated  organisms,  like  the  Votvax  glabator;  together 
with  tho  Spot)gcs  and  their  allies ;  may  bo  instanced  as  dis- 
playing life  of  this  order. 

Water,  either  fresh  or  salt,  being  in  all  these  cases  the 
medium  inhabited,  the  general  fact  to  be  observed  is,  that 
the  incipient  multiformity  of  the  vital  actions  is  in  corre- 
Bpoudecco  with  the  incipient  multiformity  of  the  environ* 
nient.  Though,  from  a  human  point  of  view,  the  Ufiuida  in 
whii:h  tho  yeast-plant  and  tho  Grcjjarina  live  are  far  moro 


not  present  nutriment.  Kvonly 
first  18,  luid  irregularly  seatterct] 
external  relations  must  be  morel 
than  to  tbe  other.  And  manifd 
medium,  though  unceasingly  disiq 
Ocuinglj  HQppIying  it  with  iutc; 
only  dispersed  atoais  of  iDtogmble| 
veree  its  medium  with  such  vcloc 
txmtact  with  tlie  requisito  quantity  I 
must  cause  tho  medium  to  mo%'o  pas) 
must  have  cither  an  absoluto  motionj 
culo,  or  a  Klalive  motion,  as  tho  spoil 
draws  in  and  expels.  Thus  then,  the 
changes  to  the  chants  displayed  by  i 
tbe  addition  of  now  internal  rululiooa 
now  oxtcmal  relations. 

It  i»,  howc\-«r,  to  bo  ronarkod,  thai 
movements  of  tliis  order  are  effected, 
and  nearly  homogeneous  eorrcispcaii 
present  propt-rtics  of  tho  cnviroume 
ciliary  aotiou  of  frcsh-watcr  creature 
put  into  sea-wate 
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tacb  of  Bomethiitg  in  the  enTiroament— consists  of  a  snc- 
oesoion  of  minate  internal  changes,  in  correspondence  with 
those  minnte  recorring  actions  of  the  medium  which  tho 
vaTing  of  the  oQia  themselrea  inrolve.  And  the  occasional 
nupenaons  of  the  motion  may  possibly  result  from  local 
d^ciencies  in  the  mediom,  of  those  materials  or  conditions 
that  determine  it }  in  which  case  this  slight  heterogeneity 
in  the  mechanical  changes  answers  to  a  slight  heterogeneity 
in  the  oivironment. 


CHAPTER  m. 


THE  OORRESPOSDEN-CE  AS    DIHECT  BOT  HETEROGESEOUS. 


{  135.  The  advance,  of  wliicb  we  have  jost  markutl  the 
first  8b>p8,  from  a  corrcapondcnco  thftt  is  nnifona  to  ooe 
Uiat  is  varied,  begins  to  show  itself  distinctly  when  tboro 
occur  cither  absolute  or  rektive  changea  in  the  environment. 
Among  plants,  it  is  seen  when,  from  a  habitat  in  which  tho 
needful  elements,  bathing  tho  organism  on  all  sides,  are 
ever  presented  under  fit  conditions  for  abitorptioa  by  it,  we 
pnss  to  a  habitat  in  which  the  needful  elements,  though 
always  around,  are  not  always  presented  under  fit  conditioits 
for  absorption.  And  among  animals,  it  is  8ccn  both  OB 
passing  from  tho  Prolo:oa  to  tho  higlier  aquatic  creatares, 
which  being  larger  and  tlicreforo  needing  larger  prey  are 
in  the  condition  of  having  their  nutriment  less  nniformly 
diSuscd,  and  on  passing  from  aquatic  creatures  to  terrestrial 
ones,  to  which  tho  less  uniform  diffusion  of  natrimcnt  is 
not  rolatiro  only,  but  absolute.  Tho  result  is,  that  beaidea 
oorre^ondeace  with  a  few  ever-present  oo>existeuce8  in  the 
environment,  we  have  now  correspondence  with  a  few  bo- 
qoences  in  it.    Let  ns  glonco  at  each  class  of  casos. 

§  136.  Thchigberplanis,  requiring  not  only  carbonic  acid 
dilated  with  air,  but  ligbt,  a  certain  temperature,  a  certain 
soil,  and  a  certain  quantity  of  moisture,  ehow  ns  variations 
in  tho  vital  actions  corresponding  with  variations  which  tha 


TOS  OOBKKSrOHDIBCI  18  OIRXCT  BCT  HBrEBOGBVfiOCB,     301 

tvriroament  ondergoea  in  respect  to  Umm  conditions — 
rariations  answerioff  to  those  of  the  boar,  tbo  wonth<nr,  and 
the  eeuoiLS.  iU  vre  lately  saw,  t])e  lowest  ItTo  coiitiDiira 
only  M  long  as  its  crnvironment  remanu  practically  homo- 
gcutxxia,  botli  ia  Sjmco  and  Time.  Lifu  a  degree  bigh(>T 
muat  be  looked  for  in  organiiuiin  diitplaj-ing  chnngca  iJiat 
correspond  with  tfao  most  general  changes  to  which  tho 
flnviiooment  in  liable ;  and  thi^t  is  the  kind  of  lifo  exhibited 
by  tho  vegetal  kingdom  at  largo.  Thoao  changes  in  light 
and  heat,  are  most  general  both  as  occurring  with  gi-witt-r 
reguiari^  in  time  and  amouut  Uian  any  others,  «i>d  as 
afCecting  the  wholo  mass  of  the  snrroanding  mediom. 
Being  periodic  and  nmTorsal,  aa  well  as  comparatively  alow, 
they  produce  only  that  small  dogroo  of  heterogeneity  in  tho 
enTirODm«nt>  answered  to  by  tho  small  degree  of  hetero- 
geneity in  tho  viiiiblo  changes  of  piruit-life. 

It  should  be  added  that  the  greater  complexity  o(  corre- 
spondencee,  and  therefore  greater  h>ngth  in  tho  series  of 
correspondcnocs,  which  these  higher  phints  display,  inTolveti 
a  further  group  of  rital  proceaaes.  The  long-continued 
growtli  made  possible  by  the  better  adjustment  of  intc^rtwl 
mlations  to  external  relations,  implying,  as  it  doei>,  an  in- 
cieasing  rcmotencKt  in  th<>  parts  of  the  organism  &om  one 
another,  supposes  some  means  of  putting  tho  icnKito  parts 
in  oommnnicadon ;  and  henco  a  circulatory  system.  Or, 
more  strictly,  it  may  bo  said,  tliat  a  circulatory  system  is 
necessitated  by  increase  of  size,  joined  with  the  division  of 
the  envtronmcnt  into  the  two  halves,  soil  and  air,  so  that 
the  only  respect  in  which  tho  plant  shows  na  habitual  move- 
roonts  (tliose  of  sap)  answers  to  tho  only  respect  in  which  tho 
elements  in  its  environment  are  not  co-oxtensivo  in  Space. 

§  137.  Turning  from  plants  to  plaiit-aiiiraals  or  zoophytes, 
we  800  that  while  ia  thorn  there  are  general  successive 
I  changes  corresponding,  like  those  of  plants,  with  general 
1  BOOCessiTe   changes   in    their   environment,    Uioy    exhibit 
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inert.     And  bo  too  unong  the  lowest  animals,  the 

■jliTufaTirm  to  "be  aBsimilated  most  come  in  collision  with 

oqpHiism  before  any  correspondence  between  imier  and 

dianges  ia  shown.     Alike  in  those  forms  of  life  whose 

CBfinnnneQts  perpetually  present  the  disintegrating  and  in- 

tanble  natters  onder  the  requisite  conditions;  in  those 

lAoae  mTironme&ts  perpetnally  present  them,  bat  onder 

'Wiablie  conditions ;  in  those  whose  environments,  tbongh 

But  frU  of  integrable  matter,  yet  contain  it  in  snch  abnnd- 

■noe  tbt  mere  random  locomotion  brings  them  in  contact 

yiBi  t  snfficiency ;  and  in  those  whose  environments  con- 

^n  it  in  moving  masses  so  nnmerons  that,  thongb  them- 

'  minB  stationary,  chance  brings  them  as  many  as  t^^  want 

^^     aTitri  in  all  these  forms  of  life^  there  is  an  absence  of 

,  '  llai  correspondence  between  internal  relations  and  distant 

'eiienial  re^tioDS,  which  characterizes  more  highly-endowed 

ftnu. 


CHA 

THE  CO^ESPONDENCB 

§  139.   Ok  ascending  &o 
wiaah  the  adjostment  of  inn 
is  tlins  linuted,  one  marked 
ing  correspondence,  is  tlie  i 
co-existences  and  seqaences 
adapted  cliaoges  in  the  oi^fani 
nies  the  development  of  the  b 
&o.,  and  the  snbseqnent  develc 

There  is  reason  to  believe 
odonra,  colours,  and  soonda,  : 
irritability  which  animal  tissc 
sesses.  The  saying  of  Demoi 
modifications  of  touch,  moden 
Smelling  obviously  implies  the 
with  a  BpeciaUv-i""^-'' 
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mcdicuu  Are  impressed  oa  as — undulations  incomparablj 
ster  in  a  medium  incomparably  rurcr.  Hero  bowovor,  as 
efore,  eontaet  of  the  undulating  medium  with  nn  ad&phHl 
of  tho  surface,  ia  tho  pro-rtqnisite.  So  tluit  in  evi-ry 
tho  sonsBtioa  produced  in  us  by  somethiug  in  Uio 
irironmcut,  iii>'olvc-s  mvchnniciil  ncttoa  on  some  part  of 
our  periphery.  lu  every  caw,  ihereforc,  touch,  of  a  coarse 
or  refined  order,  ia  implied.  Not  only  do  the  conclusions  of 
pbysictsta  support  thia  doctrine  which  Dcmocritus  taught ; 
but  the  conclaaioua  of  biologists  do  tho  like.  The  organa  of 
tho  spi-vial  SCUM'S  arc  every  on«  of  them  developed  from  the 
dermal  system — an  modilicntiona  of  tluit  Hiuno  tissue  in 
whicli  the  tactual  sense  iu  general  is  seated.  Kor  is  this 
all.  It  is  a  remarkable  fact  that  tho  eye  and  the  ear  aie, 
in  their  types  of  structnr<.v  morfiltulojipcally  identical  with 
tbo  viliriata,  or  most  perfect  org.uis  of  touch.  {i'rincijiUn 
o/Bioioyy,  §2%.) 

The  hypothesis  of  Kvolution  tmplioa  QitA  the  senses  in 
general  have  a  yet  deeper  basis  in  those  primordial  proper- 
ttcB  of  organic  matter  which  distinguish  it  from  incrganio 
maUer,  And  many  fnefs  point  to  tho  conclusion  that  sensi- 
bility of  all  kinds  takes  its  rise  out  of  those  fundamental 
processes  of  nutrition  and  wasto— integration  and  diaintc- 
gnttioa — in  which  Life,  in  its  primitive  form,  consists. 
Tfaongli  thc40  facts  do  not  suffice  to  establish  such  a  con* 
cluuon,  and  though  it  is  not  necessary  to  the  general  argu- 
ment that  they  should  bo  here  given,  yet  they  form  so 
appropriate  an  introduction  to  tho  subject  of  tho  vhapter 
that  it  will  bo  well  to  devote  a  section  to  them. 

§  1-iO.  In  tho  lowest  animals,  which  am  so  little  organized 
as  to  be  almost,  if  not  quite,  homogeneous,  all  tho  vital 
functions  are  diffused  thronghout  the  whole  body.  Every 
pnrt  exhibits  more  or  less  of  tliat  contractility  which  in 
higher  cn-atures  is  confined  to  the  muscles;  tliat  sensitive- 
ness which  they  show  only  in  tho  nerves;   tliat  ability  to 
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Bbeorb  nutriment  whicli  is  crcntnally  confined  to  ihe 
Blimcntary  canal ;  tlint  czcretoiy  action  aAenrarda  dirided 
among  tho  lungs,  shin,  and  kidneys;  that  reprodoctin 
power  which  with  them  is  k>c»lii«d.  Where,  aa  in  ths 
lowest  creatorcs  of  aU,  tlio  body  consists  of  nothing  sun 
than  a  etmctnrclcES  substance,  and  where,  as  in  aoraewbM 
higher  and  larger  crvnttircs,  the  body  is  little  else  tbait  u 
aggregation  of  Itko  onits  of  nucleated  protoplasm,  there  u 
an  almost  complete  community  of  functions  throtigbotit ; 
and  only  as*  fast  as  this  originally-anifonn  tUsuo  beoomes 
differentiated,  docs  onch  pari  lose  the  power  of  mb- 
aerving  other  processes  than  its  habitual  ono.  {PrineipUt 
^Biology,  $}  67—60.) 

But  this  specialization  of  functions  docs  not  altogcthsr 
obliterate  the  original  community  of  functions.  Even  where 
"  Uio  physiological  division  of  labour"  has  been  carried 
furthest,  many  of  the  tissues  retain  certain  powers  of  ful- 
filling ono  nnother'a  dntios.  In  man,  skin  con  discharge  the 
office  of  mucous  membi-nne,  and  mucous  membrane  of  skin. 
Lungs  and  kidneys  can  to  some  extent  supply  each  other's 
shortcomings.  When  tho  Uvcr  foils,  biliary  matter  is  got 
rid  of  through  both  skin  and  kidneys.  In  salivation,  the 
glands  (^  tJie  month  become  supplementary  excreting  i 
organs.  And  tho  skin,  while  having  mainly  the  funotian  of  1 
ejecting  i>or!ipiriiblo  matter,  yet  remains,  to  some  extat, 
both  ft  respiratory  aurfaco  and  a  snrlaco  through  which 
nutriment  can  be  absorbed. 

Bearing  in  mind  this  general  fiuH,  that  throughont  the 
life  made  np  of  onintelligent  organic  processes,  hetero>  | 
geneity  of  function  arises  ont  of  a  primordial  bomogcmeity,  i 
tiie  traces  of  which  are  never  entirely  lost,  we  ahftll  be 
prepared  for  a  parallelism  of  method  and  results  in  the  i 
evolution   of  that  other  division  of  life  conHisting  of  tho 
sensory  and  motor  actions.    Hero,  too,  wo  may  look  for  a 
certain  oommnnity  of  function  throaghonfc  the  whole  organ- 
ism— a  pocMBSMn  by  the  whole  organism  of  those  susccpU- 
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bilitiea  wliich  an  nltimntcly  located  ftnd  developed  In  eyes, 
ears,  nose,  and  (Jie  rest.  Tlio  nuclentod  protoplasm  which, 
by  one  process  of  differentiation  aud  tnt«gTation,  gives 
orit^n  to  tho  j&tcmid  and  external  systems — tlio  viHci-ral 
Mid  nenro-muscciliu'  organs — tausi  haTc,  to  some  extent, 
the  powers  of  Iho  Ift»t  im  ireW  as  tlioso  of  tho  first.  Not 
only  the  fundamental  division  into  vegetative  and  animal 
functiona,  bnt  the  enbdirisioiu  of  each  of  tfaeiie,  mnat  be 
regarded  as  epecializations  of  tho  variona  properties  which 
every  part  of  the  elemental  tissue  possesses  in  some  slight 
degi-ee.  Let  ns  glance  at  the  genesis  of  the  several  acnses 
from  this  point  of  view. 

BctwDcn  toacb  and  assimilation  there  exists,  in  the  lowest 
creatures,  an  intimate  coimcxion.  In  many  Kliizopods  tho 
tactual  snrface  and  the  absorbing  surface  arc  co-extensive. 
The  Ami^ba,  a  »pcck  of  jelly  liaving  no  constant  form,  sends 
out,  in  this  or  that  direction,  prolongations  of  its  sabstanco. 
One  of  these  mooting  with,  and  attaching  itself  tOj  some 
relatively  fixed  oljjcct,  l^ccomes  a  temporary  limb  by  which 
the  body  of  the  creature  i»  drawn  forward ;  bat  if  this  pro- 
longatmu  meets  with  some  relatively  small  portion  of 
organic  matter,  it  slowly  expands  its  extremity  round  this, 
slowly  contracUi,  and  slowly  dmws  tho  nutritive  morsel  into 
tho  mass  of  tlio  body,  which  collapses  round  it  and  prc- 
Bently  dissolves  it.  That  is  to  say,  tho  same  portion  of 
tissae  is  at  once  arm,  hand,  mouth,  and  intestine — shews  as 
the  tactual  and  absorbent  functions  united  in  one.  And  if 
we  assume,  ns  we  may  fairly  do,  that  tho  behaviour  of  this 
protroded  part  when  its  end  touches  assimilablo  matter, 
unsea  from  some  molecular  nctioD  Bot  up  between  the  two^ 
is  cjiased  by  a  commencing  absorption  of  the  asiiniilablo 
matter,  we  shall  see  a  still  closer  relation  between  tlio  pri- 
mordial Ecnao  and  tho  primordial  vegetative  function. 

In  tito  same  phenomena  we  may  trace  a  nascent  sense  of 
taste.  The  ability  to  discriminate  between  oi^nio  and 
inorganic  matter,  appears  to  bo  possessed  ia  some  degrco 


iviwujr  Bjujiiaiimt 
uulrittve  aro  tlie  Holuble; 
•deotiTe  power  which  they ; 
to  the  setting  up  of  aa  assii 
matter  is  brought  in  contuctj 
of  that  proceaa  when  the  matte 
go  that  this  selective  power, 
tnsto,  i.1,  primarily,  ono  imy 
which  luaiuly  coiuttitutoH  the 
the  facts  wo  have  tbo  warraall 
dvYvlopmiiit^,  tasting  forms  one 
hktiro  actions.  Tho  mouth  is  p 
which  8i?crotC4  digestix'e  fluids  t 
Btauoes.  Tlie  mouth  does  both  I 
tive  fluid,  «id  in  the  act  of  tasi 
eiibatanccs  nro  aheorbcd  throag 
the  tongav  and  palate. 

Smoll  has  the  siune  root  witli 
out  clotk>ly  imHociutt^  with  it.  ] 
senses  can  be  but  degrees  of  tlie 
to  ft  more  dilute  solutioa  of  ni 
otht>r  to   ft  moro  ooni; 
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aro  spread  oat  under  »  inetnbrane  tlint  is  continuous  with, 
and  bnt  a  eligbt  modification  of,  tlio  akio ;  they  lie  uuder 
adjacent  parts  of  this  SHmbraDe,  n^ar  its  jonction  vith  Uie 
Bkin;  tho  eeoMtionit  thoy  give  uro  no  closely  allied  that, 
knowing  the  smell  of  a  RuUitauco,  yro  can  fretjiiently  form 
an  approximately  true  judgment  of  ita  taato  ;  and  to  both, 
the  substances  to  bo  porcvived  must  bo  prvecntod  in  solu> 
tion — the  sapid  muat  bo  villier  idready  dLtsolirod,  or  dis- 
solvable by  the  saliva,  and  tJie  odorona  must  bo  condcnaed 
by  th«  film  of  moistore  covering  the  membrane  which 
lines  tha  olfiictorj  chambers.  Thus,  tho  diflcrunco  is 
less  betvoea  the  modes  in  which  tho  svusations  nro  ulti- 
mately prodncod,  than  between  llio  formv  nudcr  which  the 
sabstances  producing  them  originally  exifit — liqaid  or  solid 
in  tho  ono  case ;  gaseona  or  vaporons  in  the  other.  Farther, 
the  rclatioaship  of  tho  senau  of  smell  to  the  fnndamcntal 
organic  actiousj  is  directly  traccnblu  even  in  ourselves.  'Ffae 
nostrils  and  the  oUactory  chainbeis  which  open  out  of  them, 
aru  simply  diTorgent  branches  of  the  alimcntnry  cjinal,  from 
which,  in  tliu  embryo,  tliey  ar«  not  scparato ;  and  absorbing 
into  the  system,  as  thoy  do,  some  of  the  Seating  partictea 
given  off  by  tho  food  tlmt  is  being  eaten,  or  is  about  to  bo 
eaten,  their  action,  too,  is  bob  an  evanescent  form  of  nntri* 
tioD.  Add  to  which,  that  in  so  far  as  the  olfactory  action  is 
not  nntritire  it  is  rc-spiratory ;  and  thus,  in  a  sense,  lius 
between  the  two  primai7  vital  ptooc«»ea. 

Again,  in  its  initial  stages  even  tho  faculty  of  eight  is 
implicated  with  tho  functions  of  organic  lite.  Tho  organ- 
isms whicli  occupy  tho  border  land  between  tlie  animal  and 
vegetal  kingdoms,  ifluir^  with  phinta  tlie  ability  to  dctcom- 
pose  carbonic  acid  under  the  influence  of  lights  Water 
contjuning  ProUKoa  gives  off  oi^gon  on  exposure  to  tho 
sun's  rays.  Hie  link  between  the  two  great  divisions  of 
living  forms,  which  these  lowest  crcaturea  prcst-nt  iu  struc- 
ture, development,  and  chemical  character,  tlioy  appear  to 
present  in  their  nutritive  action  also.     Naturally,  then,  wo 


the  colouring  matter  Qf  sane 
far  instance  tho  Ugdra,  Inl 
habitoatly  eliunit  tho  light— lu 
of  tho  TCMel  in  whioli  it  ia ; 
tlio  acnsitiTcnoss  to  light  whic^ 
from  tho  octioD  of  light  on  its  i 
in  plants,  (hU  action  is  ono  I 
ehlorophyll  are  aaoimilated ;  and 
tlie  primordial  tdssaoposseases  tol 
aess — »  power  whicli  forma  thol 
— ia  due  to  a  modification  prodai 
vital  proccasvit  7  Any  donbt  111 
this  hypothasiS)  will,  I  think,  < 
tliat  eroD  in  ooniolvcA  tho  gdj 
retains  •  physiological  wnsttiTOi 
iug  of  tliB  akin  canaed  by  long  es 
a  modified  assimilation  in  the  til 
clumge  in  tho  nb»giptioa  of  mate 
In  transparent  and  anm-transi 
photogonio  cfToct  most  perrade 
it  ia   ousy  to  nndorst 
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ciraturcs  !d  whom  no  sign  of  an  auditory  organ  exinta. 
And  if  vro  call  to  mind  (ho  facts  that  congenitally  deaf 
persona  are  acotely  dreot«(l  by  sonorons  vibrations  in  the 
bodies  they  touch,  and  am  perceive  Bach  vibrations  even  in 
the  air  when  produced  by  loud  concnasionii,  aa  the  firing  of 
cannon — if  we  infer,  aa  vro  miiKt,  that  even  in  man  the 
whole  body  is  in  some  degree  sensitive  to  sound,  and  that 
the  extreme  sensitivenoss  of  one  part  is  simply  a  specializa- 
tion of  thin  general  MiiHttivvnc^s  ;  we  shall  hivvo  no  difficulty 
in  understanding  how  tJio  humblrat  xoophytcs  and  mollas- 
coid  animals  feel  the  jar  of  those  rapid  undulations  which 
constituto  objective  sound.  Of  lax  tissue,  and  of  like 
Epeci6o  gravity  with  its  medium,  ono  of  these  creatures 
must  bo  permeated  by  such  indulations  thronghoat  its 
entire  mass,  alinn.it  as  though  it  were  to  much  water ;  and 
can  scarcely  fail  to  have  the  8ul>stance  of  its  tittanes  so  dis- 
turbed as  to  produce  a  maHced  change  in  their  genenl 
!latc,  And  some  conscqncnt  change  in  the  external  mani- 
festatiuDK.  Still  it  may  be  Nnked — How  do  these  fiwts  and 
inferences  aflUiate  the  faculty  of  hearing  on  the  primary 
vital  processes  ?  I  reply — They  t«^nd  to  do  this  by  suggest* 
ing  that  the  contraction  produced  by  any  sonorons  vibration 
permeating  a  zoophyte's  body,  results  from  some  modifica' 
tion  of  Ihf'se  vitn!  prooessca.  The  hfe  of  ono  nf  tlicM 
creatures  is  little  else  than  the  cumulative  result  of  the  \Wca 
of  its  component  cells  or  nncleatcd  portions  of  protoplasm, 
which  twvenilly  nbsorb  (ho  nutrient  jniocs  percolating  niiiong 
them,  are  severally  bntlied  by  llie  oxygenating  medium,  and 
severally  carry  on  the  iutegrating  and  disintegrating  actions 
by  and  for  themselves.  Now  anything  which  causes  a 
sudden  agitation  of  the  aerating  li<]»id  dilTufted  tlu^ngh 
this  almost  homogeneous  tissue,  will  produce  a  sudden 
increase  of  vital  activity  in  all  the  components  of  the  tissue. 
A  rapid  snccession  of  undnlations  propagated  through  ii 
must  do  this.  And  we  liavo  but  to  suppose  that  the  in* 
creased  vital  activity  of  each  component  is  accompanied  by 


■O — BOpiBZ — pi 

which  oonatitutca  tho  primor 
didered.     A  soophjto  cannot ' 
diOuavd   tbroughout   the   diatl 
motiuD,  and  no  made  to  soppljl 
proater  rapidity.    Kutritiro 
the  BuHifiB,  which  is  cvorywhor 
▼ibil  actions  still  more;   and 
nntrittTe  mntter  to  bo  specially! 
of  Hnch  mutter  in  tho  form  of 
slight  di!gr«o   to  produce  onolo 
having   the   requiiuto  chenuool 
mo<lify   the    asitimitative    actions 
sonorous  vibrations  probably  do 
rcaaonablo  a88iuupti(Hi  that  tlu  j 
unorganized  creatures  is  isomcri 
in  their  vitul  aclivily,  wo  luivo  a 
tho  effects  which  oat«r  agencies 
go,  Ciot«  hitnnooizo  with  tho  (1< 
organic  dovclopment — tho  doduc 
titDtue  out  of  which  are  evolved  th 
to  aome  extent 
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•pcndenoo  ia  Spaco,  which  accompanies  the  erotation  of 
these  focolUes. 


§  141.  Differentiated  grsdaallf,  as,  in  aquatic  crCKtarcs, 
icll  is  from  touch  and  tasto,  its  naeoent  form  ia  not  likoly 
to  be  detected  withont  carcfiil  cxptrnmcDts ;  and  I  hare  not 
mot  with  acconnts  of  such.  "  How  far  any  aenso  of  smvll 
exists  in  the  lower  invertebrata,cam]ot  bo  utisfoctorily  dctcr- 
ined,"  says  Dr.  Carpenter :  "  but  it  would  seein  not  iio- 
irobable  that  eren  where  no  special  organ  is  apparent,  soioo 
part  of  tho  ^ncral  sorface  may  bo  endowed  with  oUactive 
svnsibility."  But  however  tho  sense  of  smoti  originabos,  wo 
nutj  conclude  that  only  when  in  some  degree  localised,  doi-a 
it  beooroe  a  means  whereby  internal  reUtioos  can  bo  brought 
into  aomething  like  definite  correspondeDce  with  external 
nlatioos  which  do  not  occur  in  contact  with  Iho  body. 
Snppocmg,  for  argument's  sake,  that  along  with  its  other 
£BViaed  bcuUies  the  wfaolo  mass  of  tlie  primttivo  animal 
poaseaam  a  feeble  susceptibility  to  odoora  ;  tho  only  oorre- 
spondenoe  which  nuty  bu  established  through  thiK,  moat  bo 
soon  in  somo  stato  of  rcndincM  to  seize  tho  prey,  or  avoid 
tho  enemy,  whoso  proximity  KB  odonr  implies.  Though,  by 
means  of  such  endowment,  an  inner  relation  can  be  adjusted 
to  an  outer  relation  a  UttJe  removed  from  the  surface ;  yet, 
there  can  be  no  adjostment  to  relations  either  of  direction 
space  or  of  distance  in  spac«.  But  as  soon  as  there  exists 
susceptibility  that  is  somewhat  localized,  tho  orgnui^ui 
ust  be  differently  affected  by  an  odoriferous  body,  accord- 
ing aa  it  is  sitnatod  in  this  or  that  position.  And  when,  as 
an  accompaniment  of  spt-cialization,  there  is  increased  effl- 
cicncy,  a  feebly-scented  object  near  to  tho  mor«  highly 
•ensitire  tract,  may  produce  a  response  as  groat  as  a 
strongly-scented  object  somewhcro  in  its  neighbourhood 
produces  in  an  organism  possessed  of  a  diffused  but  inferior 
nsccptibility. 
Passing  tirom  these  vague  beginnings,  it  will  bo  obvioos 


nhitlt  tho  adretico  prosimta  itAi'lf, 
nt  which  cortwn  ianar  and  outer 
into  odjiuttmeat ;  imd  that,  other 
simultaneous  advance  in  the  degree! 


4  142.  Tlioagh  thntnbilitybodirtij 
neea  wliich  characterizes  tho  entire 
hninblest  types,  foreabBdows  the  visn 
what  wo  call  eight  rosalls  until  tbia 
in  s  porticulitr  Hjwt.  II10  rudimcBt 
in  a  Planaria,  of  some  pigincab  gniii 
at  nimply  a  part  of  the  surface  more 
the  reet.  Some  idc*  of  the  impresaioi 
aty  be  formed  by  turning  onrcloMid  i 
and  passing  the  hand  backivanLt  and  i 
Bat  na  soon  as  even  this  slight  speda 
reached,  it  bcoomos  ponxibla  for  tho  01 
tho  motions  of  opaque  bodies  tliat  pu 
gcni-ral  senBitircacss  to  light  exista,  t 
sun'a  rajrs  by  soniplhing  which  throi 
part  of  tho  crcatoro  into  shade,  is_ 
int^a'nal 
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wbicli  ita  eQTiroiinieiit  antlcrgocs,  bob  also  to  marked 
cbangcs  to  laminoasnem  cnuaml  by  tho  motions  of 
ent  bodies. 

Tbo  contrast  between  li^ht  and  darkness,  or  rather  bo- 
twoen  widely  different  dc^^rccit  of  light,  bcin^  nil  th&t  tlio 
most  ndimentary  vision  reoognixes ;  and  dUtinct  obscnra- 
tion  being  pixxlaciblo  by  an  adjacent  small  object  only  wliwi 
it  is  Tcry  close ;  wc  may  infer  that  nascent  Tision  extends 
to  titovo  objects  alono  which  are  just  about  to  tonch  the 
organism,  either  in  oonsoquenoo  of  their  motion  or  of  its 
nMtion.  We  may  infer  that  it  amounts  at  first  to  little 
moro  than  anticipatory  tonch ;  and  that  so  there  in  eatab' 
lishul  in  the  orgnmiim  a  genoml  rotation  between  risaal  and 
tiictnal  imprCAsions,  corresponding  to  tho  general  relation 
1>ctwo«n  opacity  and  solidity  in  tho  environment.  Bo  this 
aa  it  may,  however,  it  ia  clpar  that  an  incipient  faculty  of 
night,  though  tho  TsguGst  imaginablo  in  the  sensations  it 
gives,  and  tho  most  limited  that  can  bo  conctuvcd  in  rongo, 
implicfl  not  only  some  extcnaion  of  the  correspondence  in 
space,  but  a  new  order  of  correspondence. 

As  we  ascend  to  creatnrea  having  moro  dordi^pod  eyra, 
we  find  an  increase  in  the  sphoro  of  surronndiDg  space 
thronghont  which  oxternul  rvlittions  can  establish  corroiipond- 
ing  internal  relations.  A  slight  convexity  of  tho  epidermic 
layer  Ijing  over  the  eensitivo  tract,  first  sorrca,  by  concen- 
trating the  rays,  to  render  approciablo  less  marked  varia- 
tioDK  in  the  quantity  of  light ;  and  thns  brings  into  view 
the  same  bodies  at  a  greattT  distooco,  and  smaller  or  less 
opaqno  bodies  at  the  same  distance.  From  this  point  up- 
wards, tbiODgh  the  various  types  of  aquatic  orestnrcs  to  tho 
higher  air-ln««thiog  oreatoreSf  wo  trace,  under  varioui 
forms  and  modifications,  a  complicating  visual  apparatus 
and  a  widening  space  through  which  the  correspondence 
cxtcnilft.  U  is  needless  to  go  into  details.  Hypotheses  and 
illu.'itrationa  aside,  it  is  obvious  tltat  from  the  polype  which 
docs  nob  stir  liU  touched,  up  to  the  telc8Copi«-oyed  vulture 
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or  tlio  far-sigltt^tl  Biislimau,  one  aspect  of  progressing  life 
is  the  grcatiT  and  greater  rcmotcnoiM  at  wliich  vieiblo  reU- 
tiunB  in  (lio  caTironmont  produco  tuUpted  relations  in  tfao 
orgaDii>m. 

^  143.  Similarly  witli  tho  aaditory  faculty.  So  long  u 
iko  susceptibility  to  eonoroua  vilirations  is  ulight,  sad  po«< 
sossod  by  the  body  at  large,  there  is  notbing  like  vrliat  wo 
cull  lictu-iug.  Only  whi?D  the  misceptibili^  oomc«  to  Iw  in- 
tensified in  ono  plaooj  can  a  eoond  proceeding  irom  a  par- 
ticular point  in  the  environment,  be  disUngoislied  from  a 
tremor  of  the  environmoat  as  a  whole.  After  there  has 
iiridcn  a  rudimentary  ear,  consisting  of  a  derouti  sao  odd- 
taining  otolithca,  which  multiply  the  vibrations  striking  the 
skin  that  covitb  them  as  the  primitive  cornea  concentrates 
the  rays  passing  through  it;  then,  a  moderate  Bonuit  at 
some  dii^tunco  or  a  slight  sound  close  to  it,  may  produce 
on  tho  creature  as  greut  an  effect  m  tlie  violent  shock  of- 
its  entire  medium  produces  on  a  creature  not  thus  endowed. 
And  along  with  this  new  sense  there  oomes  into  cxiatcooo 
n  now  sot  of  corrospondeuces — ^thoso  betweoa  certain  andi- 
tury  imprcssioDfl  and  cooaoqucnt  motions  in  the  orgauism, 
and  certain  sound-causing  powers  and  eo-cxistont  propertici 
in  adjacent  bodies. 

Succe««ive  improvement*  of  this  &calty,  as  of  those 
already  dealt  with,  expand  the  surroonding  spliere  through- 
out which  certain  relations  in  the  environment  cause  ndnptcd 
relations  in  the  organism.  It  cannot  bo  doniml  that  tltoiigh 
the  minor  irregularities  involved  by  their  Kpcdal  habito  are 
considerable,  yet,  viewed  in  the  mass,  aoimob  of  highL-r 
and  higher  types  show  us  greater  and  great«r  ranges  in 
their  auditory  correspondences. 

§  144.  The  extension  of  the  correspondence  in  spaod 
does  not  end  with  the  perfecting  of  the  senses.  In  crea- 
tures of  oomparatively-advancod  ot^anixation,  (here  arise 
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of  adjusUog  tooor  relations  to  oatcr  rektiooH  tltat 
•re  iar  too  romoto  for  direct  perception.  The  motions  hj 
which  a  cturicr-pigvon  finds  its  vray  home  thongh  taken  a 
bondrod  miles  »wtty,  ouinot  ho  gnidi.-d  by  sight,  BmeU,  or 
hciiring,  in  their  direct  and  simple  forms.  Cha»cd  animals 
that  make  their  vay  acrosa  the  coontry  to  places  of  refuge 
oat  of  Tiew,  are  obrioosly  led  by  oombinationa  of  put 
and  present  impressions  which  enable  thorn  to  tran§cciid 
the  ephcro  of  the  iwnscs.  And  thus  also  it  must  bo  with 
croatwM  tlukt  anniuilly  migruto  to  other  lands. 

In  man,  this  secondary  process  of  extension  is  carried 
still  furtker.  Thongh  the  correspondences  he  effects  by 
immediate  percoptioQ  have  a  narrower  range  in  apace  than 
those  of  some  inferior  creatures ;  and  though  in  that  species 
of  indirect  wljuHtrnent  jnst  exemplified,  ho  is  behind  sundry 
wild  and  demcstio  animals ;  yet,  by  still  more  indirect 
means,  ho  adjusts  internal  relations  to  external  relations  tliat 
are  immensely  beyond  the  appreciation  of  lower  beings. 
By  combining  his  own  perceptions  with  tho  perceptions  of 
others  as  registered  in  maps,  ho  cu»  reach  spcciikl  plttcos 
lying  thousands  of  mih>s  away  over  tho  Karth's  surfooo.  A 
ship,  guided  by  compass,  and  stars,  and  chronometer,  brings 
him  from  tlio  antipodes  information  by  which  his  purchases 
here  are  adapted  to  prices  there.  From  the  characters 
of  exposed  strata  ho  infers  tho  presence  of  ooal  below; 
and  thereupon  adjusts  tho  sequences  of  his  actiooa  to  co- 
existences a  thousoad  feet  underneath.  Kor  b  the  enriron- 
ment  through  which  his  oorreapondences  reach,  limited  to 
the  sorlaco  and  tho  sobstanco  of  tho  Kitrth.  It  stretches 
into  tho  surrounding  sphcro  of  infinity.  It  was  extended 
to  the  moon  when  tho  Chaldeans  disooTered  hew  to  predict 
edipscs ;  to  the  son  and  nearer  planets  when  the  Coperoi* 
coo  system  was  eatablished ;  to  the  remoter  planets  when 
an  improved  teloHcopo  disclosed  one,  and  calcolatioa  fixed 
the  poxiiion  of  tho  other ;  to  the  stars  when  their  paraHaX 
and  proper  motion  were  measured ;  and,  in  a  vague  way. 
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crCD  to  tho  ncbaleo,  wlioa  tbeir  oomposilion  and  fiwiDa  of 
stmcture  irere  a.icorlained. 


§  14S.  Before  leaving  this  general  propoaitionj  that  tlio 
progress  of  life  itntl  inteltigoaco  is,  under  oao  of  its  upocta, 
on  extension  of  the  apace  throngli  whicli  tie  con-<>«poiidenco 
between  the  organism  and  its  environinent  reaches,  it  may 
be  well  to  remark  tliat  its  tmth  is  independent  of  all  coo- 
clnaions  as  to  tho  modes  in  which  the  correspondence  is 
derelopod.  In  tho  carliir  part  of  tho  chapter  I  bavo  filled 
Dp  tome  of  the  gaps  in  onr  knowledge  bj  reasonings  that 
aro  partially  hypothetical ;  and  hare  thna  opened  the  door 
to  possible  criticism!*,  which  may  at  fir«t  sight  bu  Eopposed 
to  tell  against  tho  doctrine  at  largo.  Bnt  a  moment's  coo. 
sideration  will  show  that  by  whatever  steps  tlio  senses  of 
smell,  sight,  and  hc^ng,  arise,  tho  r«enlt  remains  the  same. 
Unqncstionnblo  facts  form  tho  substance  of  the  argameat. 
It  is  a  fact  that  where  tho  sense  of  touch  is  tho  only 
oao  definitely  manifested,  the  corvespondcnco  between  Iho 
organism  and  its  environment  extends  only  to  that  part  of 
the  environment  by  which  the  organism  is  bathed.  It  is  a 
fact  that  tho  appearuuoo  of  the  higher  sensct!,  oven  in  their 
most  rudimentary'  forma,  is  accompanied  by  tome  extension 
of  tho  space  throughout  which  correspondences  can  bo 
oflccted.  It  is  n  fact  that  tho  successive  stages  in  tho 
doTcIopmont  of  each  sense  imply  sucecssivQ  onlargomonts 
of  this  aphcto  of  spfico.  And  it  is  a  fact  that  tlio  advent  of 
rationality  in,  among  other  ways,  shown  in  tho  carrying  of 
these  enlargements  still  furtlter. 

Uere,  indeed,  let  me  draw  attention  to  the  truth  iiidi- 
catod  by  soma  of  tho  abovo  examples,  that  tlie  extension 
of  tho  correspondence  in  6p«ice  is  exhibited  not  in  the 
ascending  grades  of  animal  life  alone,  but  in  tho  vuecosaiva 
phases  of  human  civiliiation,  and  is  even  now  going  od< 
From  early  races  ac<jiiai&ted  only  with  nvighbonriog  locali- 
ties, op  to  modern  geographers  nho  specify  tho  latitude  and 
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longitude  of  erery^place  on  the  globe — ^from  tHe  ancient 
boilden  and  metallargiHtB,  knowing  bnt  surface-deposits, 
np  to  the  geologists  of  oar  da;  whose  data  in  some  cases 
en^le  them  to  describe  the  material  existing  at  a  depth 
never  jet  reached  bj  the  miner — from  the  savage  barely 
able  to  say  in  how  many  days  a  fall  moon  will  return,  np  to 
the  astronomer  who  ascertains  the  period  of  rerolutioQ  of  a 
doable  star — ^there  has  been  a  gradoal  widening  of  the  Bar> 
Tonnding  region  throngboot  which  the  adjustment  of  inner 
to  oater  relations  extends. 

It  remains  only  to  point  oat  the  additional  evidence 
thoa  afforded  that  the  degree  of  life  Taries  as  the 
degree  of  correspondence.  Oa  the  one  hand,  each  farther 
extension  of  the  correspondence  in  space  adds  to  the 
number  of  external  relations  to  which  internal  relations  are 
adjosted— adds,  that  is,  to  the  number  of  internal  changes 
— «dds  therefore  to  the  amoant  of  life.  On  the  other  hand, 
the  greater  the  apace  throngbout  which  the  correspondence 
reaches,  and  the  more  numerous  the  adjustments  which  can 
consequently  be  made,  the  greater  must  be  the  number  of 
cases  in  which  food  is  obtained  and  danger  shunned. 
Whence  we  may  clear^  see  how  life  and  ability  to  maintain 
life,  are  two  sides  of  the  same  fact — ^how  life  is  a  combina- 
tion of  processes  the  result  of  whose  workings  is  tiheir  own 
continuance. 


CHAPTER  T. 

THB   CORRESPOSDESCE  A3  EXTESHIXO   IS  TIMB. 

§  146.  It  was  poiated  out  some  pages  b&ck  (§  ISG),  tbnt 
while  the  lowest  Prohjihijta  and  ProUaoa  dispU;  no  mauifiut 
odjnstmonts  of  internal  cliangea  to  cliaBgea  in  tlie  euvirOM 
mcnt,  the  higher  plants  pass  through  cyclts  of  states  ans\ 
ing  to  the  cycles  of  the  siMisons.  Whether  tliu  should  be 
rogiirdcd  as  a  progross  towards  corrcHpondeuco  in  Time,  is 
doubtful.  It  may  bo  sud  tJiat  since  in  a  tree  the  buddtiig, 
blossoming,  ripening  the  ftoit,  and  dropping  tbo  learcs, 
occui  at  tJ)0  same  times  «-ith  fit  rxt«nuil  ounditiona,  the 
inner  ecqnonces  arc  confunocd  to  tho  outer  ones.  But  it 
may  bD  replied  tltat  this  is  an  incidental  result  of  the  pcr- 
petiiul  adaptation  of  (ho  intcmnl  actions  to  external  co- 
fixii^tcnct's  (tciiipL-ruture,  light,  moiaturu),  which,  by  passing 
through  a  scries  of  variation!),  involve  a  pumllet  scries  of 
viiriiitions  in  tlio  plant.  It  may  he  argued  llmt  Uiu  patting 
forth  of  loaves  has  reference  simply  to  (ho  then  ooocurring  in- 
fluonccs,  and  has  no  direct  reference  to  the  subseqoentnatri- 
tion  of  tho  fir«it ;  that  tJio  true  nature  of  these  vegetative 
changes  is  seen  in  (lie  fact  that  a  tree  will  flower  in  the 
autumn  if  the  heat  be  great  enough ;  and  that  thus  plant* 
life  exhibits  no  true  convapondence  to  seqwnteci  in  the 
environment,  but  only  to  co-cxutenam  in  it.  To  decide  be- 
tween these  views  is  not  easy  ;  though  on  the  whole  the 
last  seems  tho  more  rationaL    Hut  at  any  rate,  this  species 
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of  conesponilenco  in  Timo,  if  sacli  it  t>o,  is  of  a  vagao 
land  ootnparcd  with  that  properly  tto  called. 
Taming  to  those  more  definite  cases  wliicli  aninml  lifo 
ilays,  it  is  to  be  observed  that  in  creaturea  posscsaing  no 
aenso  tluia  tbitt  of  toach,  tho  uolo  oxtcmal  mUlions 
witli  which  internal  relations  can  be  put  in  oorrcspondcinoo, 
are  relationa  of  co-«xiitence.  Only  when  there  conioii  to  bo 
aomo  amoant  of  smoll,  or  sigbt,  or  bearing,  can  seqwewet 
tbo  ennronmcDt  bo  met  by  adjusted  seqaonces  in  tho 
(wgantam.  The  connexion  bctwcon  tho  tangibility  of  ao 
adjacent  body  and  some  co^existent  property  posHesited  by 
it>  is  the  only  one  to  which,  in  a  zoophyte,  the  connexion 
between  irritation  and  contraction  answers.  Time  ia  no 
noTo  ioTuIvcd  than  Spnoo.  fiat  whon  relations  among 
things  or  attributod  that  nro  in  any  dcgrco  removed  from 
the  organism,  become  cogniioiblo^when,  for  example,  there 
exists  incipient  vision,  and  obstruction  of  light  is  often 
feQowed  by  a  toacfa  from  tho  obstructing  body — then,  tax 
organic  response  to  an  cxtomnl  iwtiuenoo  becomes  possible : 
then  tho  organism  can  move  in  anticipation  of  motion 
in  ao  Pxt«nuLl  body.  Two  phenomena  in  the  onviron- 
icnt,  Uie  one  immediately  succeeding  tho  other,  pro- 
nce  two  phenomena  in  tho  organism  in  like  suc- 
cession. 

Or,  to  present  tho  proposition  nndcr  another  aspect  ^— As 
0  simplest  scqacQcca,  and  those  first  perceived,  are  mc- 
cal  seqntmcos;  as  mechanical  s«iaeuocs  imply  change 
of  position ;  as  cliangc  of  position  implies  progreits  through 
Space ;  it  follows  that  only  when  there  ia  some  degree  of 
epace-pcuctratiug  facolty,  can  there  bo  any  adaptation  in 
the  organism  to  changes  of  position  in  adjacent  objects^ 
any  odjastmcnt  to  external  sc<iaonces — any  correspondence 
ia  Time.  After  the  ability  to  respond  to  the  touches  of 
unding  bodies,  the  next  advance  is  the  ability  to  re- 
spond to  those  motions  of  tliom  which  precede  touch ;  and 
since  motion  involves  bolli  Time  and  Space,  the  first  cxtvn- 
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Bion  of  ilio  correspondonco  ia  Time  la  nccoesaril;  coeval 
with  iUi  first  cxfonsioa  ia  Space. 

^  117.  Tbrougboat  Uio  Hacccssivo  sUgea  ia  the  develop* 
moot  of  tbe  eoo&os,  tlicso  two  orders  of  corrospondence 
progToes  together.  In  proportion  us  tlw  diatADCti  at  wbicli  a 
tnoving  object  ia  pcrooiTttblo  iDcroascs,  tlio  grc«t«r  Iwcomci 
tliG  duration  of  the  external  actions,  or  chains  of  actions,  to 
which  the  internal  changes  may  bo  adjustod.  Other  things 
equal,  the  more  romoto  any  body,  the  longer  miut  bo  tie 
intorval  bufbro  it  cun  act  OD  tlte  organism  or  the  organism 
on  it ;  that  is— the  longer  muat  be  the  time  betweeo  the 
enter  antoccdoDta  and  consequonts  with  which  tlw  inner 
sntvcodonta  and  conscqttcnta  are  pat  in  oorrcspoodcoce. 
TIio  inner  and  outer  sequences  shown  in  the  pursuit  of  a 
heron  by  a  hiiwlt,  arc  loiigiu-  than  those  shown  iu  the  pur* 
soit  of  a  fiab  by  a  heron ;  and  are  so  ohie&y  because  the 
TisioQ  of  a  heron  is  wider  than  that  of  a  fiah.  Without 
giving  cases,  it  will  bo  toanifeiit  that  by  the  development  of 
SDctI  and  boaring  also,  the  coTTCspondcnc«8  ore  simuluuie- 
ooaly  «xteQd«<l  is  duration  and  distance,  Not  that  they 
maintain  a  constant  ratio.  Tbe  connexion  between  them  ia 
Tuioasly  modified  by  circumstancea.  Tbe  character  of  the 
envirooment,  the  particular  powers  of  tbe  OTganiBm  in 
reapoot  of  locomotion,  as  wcU  as  other  oouditioos,  greatly 
affect  it.  All  that  can  bo  said  is,  that  the  two  kinds  of 
extension  are  connate;  and  that,  in  so  iar  oa  mechanical 
phenomena  are  concemedj  they  display  throughout  a  gonvrjil 
in  t«i--dcpcndcacc. 

§  148.  This  limitation — "  in  so  far  as  mechanical  phcno* 
mcna  ore  concerned" — serves  to  introduce  the  fact  tliat,  in 
rc8p«t  to  otlier  orders  of  phenomena,  the  progress  of  the 
oorrc^^oodence  in  Time  h&s  little  or  nothiag  to  do  with  its 
progress  in  Bpacv.  Did  all  actiona  inrolvo  perceptible 
molioa— were  alteration  of  poaition  a  necessary  accoaipam* 
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^^taonb  of  everj  alteration,  the  two  would  bo  anirorDily  rcktcd. 
^%at  M  there  are  bosu  of  changes,  chemical,  thcmial,  electric, 
▼ital,  whicli  tDvolvo  no  apprcciablo  mocliatucal  cbimgD — aa 
(bare  are  nnmbertess  changoa  of  state  which  occur  without 
dttDgvs  of  pUce ;  it  results  that,  in  the  growth  of  interaal 
adjiutmcots  to  these,  Uiere  is  aa  cxtoasion  of  tho  corrcepon- 
deooe  in  Time  separate  from,  and  odtiitioaal  to,  that  wliich 
arises  from  its  extension  in  Space, 

ThU  second  species  of  correspondonco  in  Time  is  of  a 
mach  higher  order — is,  in  fact,  a  far  more  extended  cerre- 
spoodcnce.  For  the  ordinary  mechanical  seqeences  in 
BurTonnding  bodies  by  vhich  each  organism  is  afioctod,  ore 
incalculably  more  rapid  tliaa  the  iion-mecltuDicnl  scquenow. 
The  motions  of  enemies  or  of  prey,  eren  when  sluggUh,  are 
teadily  appreciable :  a  few  seconds  only,  at  me6t>  are  needed 
to  bring  about  manifest  cbangce.  But  the  decay  of  a  dvnd 
animal,  or  the  ripening  of  fruit,  or  tho  drying  up  of  a  pool. 
Or  Uio  hatching  of  an  egg,  occupies  an  immensely  longer 
interval.  One  of  these  klter  sequences  baa  a  duration  a 
hundred,  a  thousand,  a  million  timee  as  great  as  one  of  tho 
former;  and  the  ability  of  the  organism  to  adjast  itself  to 
then,  implies  a  proportionate  extension  of  the  cerreispon- 
dence  in  Time. 

Henoe  the  fact  that  only  when  we  come  to  creatures  of 
comparatively  high  intelligence,  do  wo  meet  with  inner 
cluuigc*  in  adaptation  to  outer  chjuigcs  of  a  noD-mechuuical 
kind.  For  we  must  not  class  as  coming  under  this  head 
such  actions  of  inferior  animals  as  oro  a^usted  to  daily 
and  annual  modiScatiuns  of  the  environment.  These,  tike 
parallel  actions  in  plants,  are  most  likely  nothing  but  the 
camulative  results  of  successive  adaptations  of  the  oi^nism 
to  suoocsaiTO  co-oxistenocs  in  the  environment.  It  is  ana» 
lemically  demonstrable  that  the  pairing  and  nidificstien  of 
birds  in  the  spring,  is  preceded  by  constitutional  changes 
which  are  probably  produced  by  more  food  and  liighcr  tum- 
crature.    And  it  is  a  rational  inference  that  the  wholo 
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ligvat  adjustmcat  of  inner  to  oul 
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consider  nnder  what  conditions  on 
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motion  of  tlio  external  body  it«etl 
measnro  of  dnration,  to  those  n 
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iDtioipntion  of  tho  ttmo  when  ho  will  be  agnin  Imngry — 
there  13  a  tUatinct  refvrenoo  to  this  same  recurrenco  of 
organic  states. 

§  149.  Tho  oztfitcnce  of  bo  witle  a  gap  between  ordinary 
mechanical  scqaeoccB  and  most  non>ineDhanical  sequenot'x, 
in  respect  of  the  periods  thcj  occnpy,  joined  with  the  oir- 
comstanoe  that  tho  adjuatment  of  internal  soqucocos  to 
lengtbened  external  Beqnences  inipUea  estitoation  of  intcr- 
vala,  oxplaina  how  it  happens  that  only  when  wo  reach  an 
adrancod  phneo  of  intoUigcoce,  does  this  higher  kind  of 
correspondence  in  Time  begin  to  exhibit  a  marked  exten- 
sion. Not  that  the  tiaosition  is  sudden.  Daring  the  first 
stages  of  hninan  progress,  the  method  of  estimating  epochs 
does  not  differ  in  natnre  from  that  employed  by  the  nwre 
igont  animals.  There  are  historical  traces  of  the  fact 
;,  originallj,  tho  clTilixcd  races  adjusted  their  actions  to 
longiT  soqnoncos  in  tlio  cnvironmont  ju3t  as  Australiana 
and  Buithmen  do  now,  by  obaerviog  their  ooincidence  with 
the  migrations  of  birds,  tho  floodiags  of  rivcns,  tho  fiowcr- 
ings  of  plants.  And  it  is  obvions  that  the  euvngcs  wlio, 
afler  the  ripening  of  a  cvrt^n  berry  tntToI  to  the  8ea-«hore, 
knowing  that  they  will  thou  find  a  particular  shell-fish  in 
season,  arc  guided  by  much  the  name  process  as  tho  dog 
who,  00  seeing  Iho  cloth  laid  for  dinner,  goes  to  the 
window  to  watch  for  his  master.  But  when  these  pheno- 
mena of  the  seasons  are  oheorved  to  coincide  with  recurring 
lOmcna  in  tho  heavens — when,  as  was  the  case  with  tho 

ori^nal  Hottentots,  periods  come  to  be  moasured  partly 
by  astronomical  and  partly  by  terrestrial  changes ;  Uicn  we 
see  making  its  appearance  a  moons  whereby  the  corre> 
Bpondence  in  Time  may  bo  iode finitely  extended.  The 
aon's  daily  movomeots  and  tho  monthly  phases  of  tho  moon 

.ring  onco  been  goncralizod,   and   some  small   power  of 

nntiug  having  been  reached,  it  becomes  pOHsiblo  to  rccog- 
aize  the  intervals  between  antecodouts  and  oonseiiucuts 
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duration.  Hardly  worth;  to  be 
before  and  after,"  their  acUons  i 
longer  than  tho«o  of  Uie  coa 
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we  soe,  in  the  building  of  per 
and  iu:cumulAtion  of  cattle,  in 
that  longer  Betjuencca  are  reco{ 
meet  them.  And  when  nnited 
show,  by  planting  trees  that  ' 
ration,  by  the  elaborate  educfd 
by  bnildim 
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and  tlie  periods  of  tlie  planets;  while  modem  asfroooiDy 
dctennmcs  the  rast  interval  after  whicli  the  EarUi's  axis 
Trill  again  point  to  tho  )>nino  pinco  in  tho  hcarvns,  aad 
tlie  scarcely  conceivable  epoch  aflcr  whicli  planetary  pertnr- 
bations  repeat  themselves. 

When,  as  in  those  cases,  the  Boqnonoes  oxcood  in  length  the 
lives  of  individual  men,  tbo  corruspondcnco  is  effected  by  the 
agency  of  many  men  whoso  actions  are  co-ordiimtcd.  Aa 
aBtroooincr  who  computes  the  elements  of  a  comet  of  brief 
period,  and  who,  after  the  lapse  of  oertaiii  years,  months, 
aad  days,  tnms  his  telescope  to  that  region  of  the  heavens 
in  which  the  expected  body  ehortly  makes  its  appearance, 
shows  in  himself  the  entire  corrcspondcoco  between  aa 
internal  series  of  changes  and  nn  external  series.  But  when 
centuries  pass  between  the  prediction  and  its  fulGIment,  we 
see  that  by  tho  help  of  written  symbols,  tho  proceedings  of 
soooeasiTO  men  arc  united  into  one  long  sequence,  dis- 
playing the  same  a<ljuslmont  to  an  external  seqoeaco  as 
thoagfa  it  had  oconrred  in  a  single  man  eomving  throagfa- 
odI  tbo  iotcTTsl.  Ferhapa  nothing  more  strongly  soggosts 
the  conception  of  on  embodied  Humiuiity,  than  this  ability 
of  Humanity  as  a  wholo  to  raspond  to  environing  changes 
which  are  liur  too  kIow  to  be  responded  to  by  its  component 
individoals. 

$  150.  The  extension  of  the  oorrcspondonco  in  Time,  liVo 
its  extension  in  Space,  involves  an  increased  amount  of  lifo 
and  renders  possible  a  greater  continnsnco  of  lifo.  Each 
longer  sequence  recognized  implies  an  ndjustraent  of  a  new 
set  of  internul  rolutions  to  ft  new  set  of  external  relations- 
implies  an  additional  series  of  vital  actions — implies,  there- 
fore, an  incrcasod  nombcr  and  heterogeneity  of  the  com- 
bined changes  which  conatitnto  life.  At  the  same  time, 
the  adjustment  of  the  organism  to  thcso  euccessivcly  longer 
sequencos,  is  itself  an  avoidance  of  cbinger^  or  a  seizing  of 
advoittagos ;  oud  is  consequently  a  process  of  self'prcserva- 


828 


QEtieKAL   STNTBESta. 


tion,  Aa  we  have  seen,  the  ascending  grades  of  brute  Ufa 
illastrate  this,  and  it  is  illnstrated  by  bumaa  progregaon. 
ITie  civilised  races,  by  recognizing  slower  cliangca  and  pro- 
viding for  more  remote  results  than  the  hand-to-month- 
living  savage  doea,  obvionsly  meet  more  numerons  contin- 
gencies and  secure  greater  longevity;  while,  in  the  meetin' 
of  these   more   nnmerous   contingenciea   a  higher  degree 


of  vital  activity  ia  invol 
with  some  plausibility, 
adjostment  of   our  cone 
involved  in  the  larger 
geology.      For  little  & 
human  actions  directly 
theories  of  creation  ai 
powerful  ofiect  on  the  t; 


It  may  be  orgncd 
I  like  is  true  even  of  tha 
to  those  immense  perioda 
zationa  of  astronomy  oDii  I 
ognition  of  theso  modiGea 
Urectly,  by  abolishing  oU 
by,  it  ultimately  produces  a 
'the  race. 


CHAPTER  VI. 
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§  151.  Otiikbwisx  considered,  the  evolution  of  life  ia  an 
Ivanco  in  the  Speciality  of  the  coircspondonco  botwocu 
inner  and  out«r  relations.  Ta  part,  tbis  ia  an  aspect  of  the 
processeB  described  in  tho  last  two  chapters ;  and  in  part 
lb  is  A  ftirthcr  and  a  higher  proocsa.  Just  as  wo  eaw  that 
in  so  far  as  mechanical  phenomena  arc  concerned,  tho  exten- 
sion of  the  correi'pondeace  gopa  on  pari  passu  in  Space  and 
in  Time,  but  that  tho  extension  of  the  correspondenco  in 
Time  oflorvrardfi  takes  in  many  other  orders  of  phenomena; 
■o,  though  at  first  the  incremso  of  the  correspondence  in 
Speciality  is  insepantble  from  its  extension  in  Space  and 
Time,  yet  it  presently  comes  to  include  innumerable  oot^ 
rcspondcnces  not  comprehended  under  either  of  these. 
Objectively,  tho  development  of  tho  correspondence  ia 
essentially  one ;  but  the  limitations  of  our  intcUcots  pre- 
vent ns  from  grasping  it  aa  one;  and  it  ia  an  inconvcnienco 
accompanying  tho  presentation  of  it  in  partd,  that  tbo 
divisions  overlap  one  another. 

The  first  sjxteialiKation  of  the  correspondence  ocenra  on 
passing;  from  those  simplest  organisms  whoso  curironmeata 
are  homogeneous  both  in  Space  and  Time,  to  those  whoso 
mvironments  are  homogencotui  in  Space  but  heterogeneous 
in  Time.  Tho  ycast-cell,  touched  on  all  aides  by  the  ele- 
ments it  requires,  and  during  its  short  life  kept  under  tho 
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aeedful  oonditions,  ezliibits  a  correspondonoe  in  tbo  bigbcst 
degree  general.  Bet  the  tree  wliicli,  tliongb  oonstuU; 
bathed  hy  nutritive  matcmlx,  assiinilBtcs  tbcm  only  under 
particular  8tat«a  of  the  environmcttt,  exhibits,  in  tliu  aj- 
justment  of  its  internal  changes  to  the  recurring  cxtenul 
changeB,  some  adranco  towards  speciality  of  oorrespon- 
dcnco. 

^0  next  8t«p  of  die  same  nature — the  step  which  dis- 
tingoishcs,  go  &r  as  it  can  be  diaUngnishcd,  tlio  nDimal 
kingdom  from  Uto  vegetal  on&— talcee  place  when,  relattTdj 
to  the  ueeda  of  the  organism,  the  vDrironmont  is  lietenk 
genoous  both  in  Time  and  Space.  To  the  toWMi  living 
things,  the  iutcgrahlo  matter  is  evoryvhere  pi«aentuidcr 
uniformly  available  conditions.  To  plants  in  general,  it  is 
everywhere  present,  bat  not  under  unifcffmly  available  cod- 
dttions.  To  animaU  in  general,  it  is  neither  everywhere 
present  nor  present  under  uniformly  avaihtblo  conditions — 
it  crista  in  particular  bodies  irregularly  dispensed,  which 
can  bo  obtained  only  by  particular  actions.  And  thus, 
diODge  from  a  general  diffasion  of  food  to  a  localixa- 
tiou  of  food,  involves  a  furthLT  epecializatiou  of  the  corro- 
Bpondeuoe.  Tfao  organism  now  lives  only  on  condition  that 
contact  with  special  masses  of  matter  shall  be  fullowcd  by 
tlio  special  acts  re<]uircd  to  utilize  them.  In  the  Amwba, 
which  wraps  itself  roond  and  gradually  includes  the  small 
nutritive  fragments  it  meets  with,  we  soo  that  even  boToro 
there  are  cither  prchcDBih)  or  digestive  organs  the  existence 
of  its  food  in  a  solid  form,  implies  that  the  organism  must 
respond  differently  to  tlio  contacts  of  solid  matter  and  of 
liquid  matter;  and  this  is  r  progrees  towards  speciality  of 
correspondence. 

When  tliere  arises  the  primary  division  of  the  lissno  into 
stomach  and  skin — when  the  established  diflereutiatjon  in 
the  environment  is  met  by  an  established  differentiation  in 
the  organism — when  to  the  ability  to  distinguish  sulid  from 
liquid  matter,  comes  to  be  added  the  ability  to  distinguisb 
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diScnmt  OnIi;n  of  solid  hmUot  lirom  oao  another;  thoro 
•re  forcaltadowed  Uioso  nuuiy  higher  spcciftltxatiosa  wliicli 
■coompaa;  the  dorelopment  of  the  sensea.  Thcao  we  have 
now  to  oonaidtT. 

4  152.  Oat  of  tlie  primordutl  irritability  which  (oxclnd- 
ing  tbo  indotcmiinato  typc«  thnt  uuderlio  both  divisions  of 
tbo  oi^gMiio  world)  chwrwtorizcs  anitna)  organisms  in  general, 
tte  gntdnally  erolred  those  various  kinds  of  irriutbility 
vliich  answer  to  tho  Tarions  attribntcs  of  matter.  The 
fondaaeotal  attribato  of  matter  is  resistance.  The  fiinda- 
tncntai  scow  is  a  facolly  of  respondiug  to  resistance.  And 
while  iu  the  enTirooment,  aisociated  with  this  attribute  of 
resistance,  are  other  attributes  sereraUy  distinctire  of  certain 
classes  of  bodies ;  in  tbo  organism,  tbore  arise  facultiea  of 
responding  to  these  other  ottribatcs — facoltaes  which  cnablo 
tbo  organism  to  adjost  its  internal  relations  to  a  greater 
Tariety  of  cxtcnial  relations— bcaltics,  therefore,  which 
increase  ibe  speci&bty  of  the  correspoadence. 

We  see  this  not  only  in  the  rise  of  the  bodsos  that  arc 
affected  by  the  sapid,  odorona,  visible,  and  sonad-pcodadng 
proportioa  of  things,  bat  also  in  the  series  of  phases  throngb 
which  each  sense  advances  towards  perfection.  For  ereiT' 
higher  phase  shows  itself  as  an  ability  to  recognize  smaller 
and  smaller  differences,  either  of  kind  or  degree,  in  tho 
attributes  of  surrounding  bodies;  and  so  makes  possible 
still  more  spocial  adjoatmonts  of  inner  to  oater  rchttions. 

In  Um)  case  of  tonch,  a  progress  ia  early  shown  in  the 
power  to  distinguish  a  large  moving  mass  from  a  small  one 
by  the  force  of  its  collision.  Even  zoophytes,  which  con- 
tract  bodily  if  tboir  tentacles  aro  roughly  bandied  but  draw 
in  particular  tentacles  only  if  these  aro  touched  li^tly, 
have  reached  this  stage  Wien,  as  in  higher  creatures,  a 
moscular  system  and  a  concomitant  muscular  sense  are 
dovelopcd,  there  resnlts  an  appreciation  of  relative  Iiardness 
in  tbo  objects  mot  with ;  as  ia  proved  by  tbo  differences 
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between  the  actions  wUch  follow  tho  contact  with  soft  and 
hard  bodies  respectively.  Afterwards  textures  become  cog- 
nizable, and  kIso  amounts  of  ten^rity ;  as  illuHtratcd  in  the 
act  of  a  spider  testing  the  strengtli  of  its  wob.  Tho  poe- 
session  of  ircU-difivrentiated  prehensile  organs,  makes  per- 
ceptible the  sizes  and  shapes  of  the  things  bud  hold  of;  and 
tho  conduct  is  modified  accordingly.  When  tho  combined 
appliances  of  toncli  and  njascnlareeoso  are  fully  developed,  as 
in  man,  we  find  that  between  the  extremes  of  hardness  and 
softness  a  great  number  of  gradations  can  be  appreciated ; 
that  an  immonso  variety  of  t«xtarcs  can  be  known  toctnally; 
and  that  cudles»  objocts  can  be  identified  by  their  differ- 
enoes  of  size  and  shape,  ascertainod  by  the  fingers  only. 

That  specialized  touch  called  tasto,  which  may  bo  gene- 
rally, though  not  accmatoly,  described  as  a  sense  serring  to 
diittingnish  solnblo  matters  from  insoluble  matters,  ptreaevits 
a  series  of  gradations  of  like  kind.  To  the  lower  families 
of  creatures,  which  if  not  without  exception  aquatic  are  in 
all  cases  surrounded  by  a  liquid  that  has  water  for  its  chief 
constituent,  tho  insoluble  bodies  are  one  with  tho  inorganio 
bodies,  while  tho  sohiblo  mostly  answer  to  tho  organic. 
Matter  which  permauonUy  continues  undissolved  in  the 
sea  or  in  a  river,  is  stone  or  earth ;  while  matter  which, 
though  sobtble,  is  found  in  a  solid  form,  is  aomething  that 
is  or  has  becm  alive.  Uence,  to  those  lowest  creatorea 
which  feed  on  any  organic  substance,  the  soluble  and  the 
insoluble — tho  things  that  have  taste  and  tho  things  Oiat 
aro  tasteless — stand  respectively  for  food  and  not-food. 
From  this  stage  upwards,  sucoessivo  spccializaticms,  of 
which  we  may  presume  the  first  to  be  in  an  ability  to  dis- 
tinguish organic  matter  into  animal  and  vegeial,  display 
themselves  in  Uie  narrowing  of  the  classes  of  things  which 
ore  eaten.  Fish  that  take  particular  baits,  insects  and 
quadrupeds  that  feed  on  particular  plants,  illustrate  this. 
Ubviously,  it  is  neither  needful  nor  practicabh)  to  trace  oat 
this  progress  in  detail.     It  suffices  to  notico  that  tho  higher 
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asEtaals  perceive  an  increased  nomber  of  gastaMo  differ- 
ences; nod  that  in  man  the  sense  otts»le,  besides  scn'iiig  to 
identify  a  great  variety  of  odiblu  substances,  aid3  the  chemist 
and  the  miDeralogiat  in  ctasaifying  tbose  inorganic  com- 
poanda  which  arc  iu  any  degree  solnblo. 

SmoU  wbich,  as  before  Huggested  ($  140),  has  probably  a 
common  origin  vrith  touch  and  tasto,  and  ia  gnuluiilly  differ- 
entiated from  them,  passes  through  parallel  stages  of  deve- 
lopment. At  first  o  kind  of  anticipatory  taste,  and  in 
common  with  taste  employed  to  distinguit^h  nutritiro  from 
inautntiro  matters,  it  progresses  in  Hpcciolity  us  the  food  is 
specialized ;  or,  to  pot  the  fiict!)  in  logical  order — the  ability 
to  select  special  food  is  usaally  dependent  on  the  minnteuoss 
of  the  differences  which  the  smeUing  faculty  can  appreciate. 
This  ia  not  so  throughout,  for  prey  is  in  many  caeca  reeog^ 
nizod  by  other  means  tlian  scent;  but  it  in  so  ^TitU  moat 
insects  and  plaut-eatiug  quadrupeds,  as  well  as  with  a 
considerable  proportion  of  creatures  that  are  camirorous. 
These  gradations  in  the  olfactory  scase,  most  clearly  dis- 
played in  the  mammalia,  reach  in  some  of  those  that  Imnt 
by  scent  to  a  great  height.  Tho  dog  which,  with  nose  to 
the  gronnd,  traces  out  his  master,  shows  us  that  he  can  do 
more  than  distingnish  by  scent  one  class  of  bodies  from  all 
other  classes :  he  can  even  distinguish  a  particolor  individual 
belonging  to  that  class. 

The  increasing  speciality  of  tho  correspondences  oflboted 
by  means  of  vision  as  it  develops  ia  still  moro  eonspionona. 
The  lowest  form  of  vision  appears  to  bo  nothing  beyond  a 
sensitiveness  to  the  proximity  of  a  body  which  intercept* 
tho  light.  Such  surrounding  changes  as  cause  marked  ob- 
scuialions  are  nlono  responded  to.  '>Thcn  the  sensitive  tract 
on  which  tho  rays  are  concentrated  is  such  that  a  part  of  it 
can  be  stimnlated  without  the  stimulutioQ  of  tlie  whole,  there 
arises  an  ability  to  perceive  a^aceut  objects  by  the  light 
they  reflect.  Dark  aud  light  boiliea  thus  come  to  bo  distin- 
guished J  and  we  may  prusiuue  that  fui-ther  progress  of  like 
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in  the  erolotion  of  tfao  visual 
a  capacity  to  discritDlnate  a 
coloarj  of  iatcnnedinto  tuit«, 
shade.  As  there 

marked  differences  in  tho  areas  I 
it  beoomo  appreciable;  andbcuJ 
tinguifihing  difiproncc8  of  bulk  I 
itpproiicli  of  n  largo  body  cbsnl 
portion  of  the  ruttna  Lhaa  (ho  opl 
rvsult  being  nn  nppropriat«  diflcr 
Iho  coso  of  amounts  of  light  aiid 
Biro  adranccs  of  this  kind  bring 
smaller  uoIikoncBSOs. 
the  povor  to  rocognize  not  aizo  oi 
diviiiion  of  tlie  scnsittre  tract  into 
rcndcra  it  a  fit  instrument  for  tJiii 
ism  of  proportionato  complexity,  a 
gives  diflcrcnt  impn.'!<«ion8,  both 
of  its  oomponcut  norre  fibres  si 
nocording  to  tho  particnlar  conUi 
ously  oiToctcd ;  and  the  particnla 
Oinvdo] 


d 


ft: 


TBE   00BBE8F0NDEHCE   AS   IKCRSAStHO   IX   SFXaALITT.        S35 

wenaa,  vheu  localuted  and  developed,  becomes  a  meaos  of 
distinguishing  the  etrengUis  of  the  vibntions.  A  mode- 
rftto  sooad  Dcnr  the  aaditoiy  organ  prodaccs  a  diffinvnt 
cflTect  from  one  omsing  a  violent  tremor  of  tho  vhulo 
aorroaoding  fiaid ;  and  slowly  as  the  multiplying  apparatus 
of  which  tlio  ear  eesentiaUy  consistB,  is  developed,  more 
numerous  dvgrcce  of  intensity  become  porccptiblo.  The  re- 
sulL  wo  Hco  in  animals  which  lislcU)  or  pursue,  or  nock  rofugo, 
according  as  some  noighbounng  noise  is  bint,  or  mode- 
rate^ or  starUing,  Higher  endowments  of  the 
&cal^  ore  alao  accompaniod  by  increased  ability  to  dia- 
orimiuato  qoalities  as  well  as  qnaatitics  of  soonds.  Birds 
which  answer  one  another  in  the  woods  and  which  when 
caged  may  bo  taught  deEnito  melodies,  must  recognise 
many  differences  in  picdi.  Purrota,  whoso  imitatioBa 
exhibit  great  variety  in  Un^ro  as  well  as  great  oom> 
pass,  show  a  powor  to  apprccioto  those  socondaiy  qnali- 
ttcs  by  which  tones  of  ibo  snmo  pitch  are  distinguished 
from  one  another.  By  most  domestic  qoadrupcda,  especi- 
ally socli  OB  answer  to  their  names,  marked  contrasts  of 
pitch,  or  of  timbre,  or  of  both,  are  responded  to.  And 
among  men  the  auditory  faculty  reachos  »  development 
which,  besides  oaabliug  them  to  rcoognizo  onmcrotts  a^jja- 
ceat  oreatnroa,  vurioas  mechanical  opcratjona,  ooaQtloss 
natund  phonomena,  by  the  accompanying  sounds,  also 
anabfaa  them  to  identify  unseen  persons  by  the  loudness 
pitch,  and  timbrv  of  their  voices,  and  even  to  porcoivo  the 
particular  states  of  fooling  in  which  such  persona  theu  are. 
TbroQgbont  the  animal  kingdom,  Uieu,  tho  epecializalion 
the  senses  measures  the  specialization  of  the  oor- 
respondenoes  between  inner  and  outer  relations — b  a  means 
to  this  spcciolizatioQ.  Alike  in  tho  d  ilfcreBtiation  of  the 
■onses  fi«m  one  another,  in  the  differentiation  of  each 
Bonse  into  the  <livii!ions  wliich  eventually  constitute  it,  and 
in  the  differentiations  of  these  into  tho  minute  Kubdivi- 
aious  that  make  possible  the  appreciation  of  minute  dia- 


Bmoll,  siglit,  and  hcarmg, 
tko  organism  to  respond  to  : 
properties  of  things,  tbero 
rV'Spouding  to  those  more  i 
aro  not  cognizable  by 
ftppeanutco  so  grada^y,  an^ 
with  tho  direct  functions  of 
possible  to  trcjit  of  tho  one  wi 
tag  the  other.    LiJuod,  tho 
the  foregoing  section,   when 
tangible  form,  and,  to  a  smaller 

The  essential  nature  of  this 
correspondences  will  b©  ntore  ci 
after  under  another  head.  Fo 
to  say,  that  they  are  seen  whet 
Space  and  I^mo>  aro  inrolved. 
in  Uio  concrete.  M 

Observe,  first,  that  in  itaw 
dence  is  Space  implies  incres 
dcnce,  differing  in  kind  from  I 
imcparabto  from  it  in  origin^ 
eye,  br 
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festij,  also,  extcnaion  of  llio  oorrcspcmdonco  in  Timo  in- 
voItm  analogoos  rosulte.  When,  instead  of  reoogiiiniiig 
only  brief  mocbonicol  aoqaeoces  irbiclt  occur  close  to  it,  the 
organism  reoognizcs  mecbuunl  sequences  of  ton^r  duration, 
aad  afterwarda  iioa-inechanic«l  Bcqiionoi's;  &ad  when,  as  a 
conseqncnce,  iofitead  of  moeting  oU  BequODCos  innlring 
Haagen  bj  sonui  one  kind  of  defensive  action,  oa  retreat  into 
it*  tbell,  it  beocmm  ablo  to  meet  them  by  different  actions 
according  to  Ui<^r  Icngtlu ;  the  corrcsflondonco  in,  by  im- 
plication, rendered  more  speciitl. 

This  being  DDdcrstood,  it  will  be  seen  that  when  the 
spcciulity  of  conospondence  which  exhibits  itself  in  dis- 
criminating objects  from  one  another,  is  united  with  the 
speciality  of  oorrespooclence  which  exhibits  it-self  in  dis< 
criminating  ditlances  in  Space  or  Time,  thcro  arises  a  now 
tnd  a  higher  order  of  special  correspondences;  or  more 
correctly— 41h>  pr«vionHly-spocializcd  corrcspondoncea  are 
further  spociulisod.  And  when,  as  during  iJiia  saiuo  pro* 
gresa,  there  la  developed  a  power  of  recognizing  dirtxHon 
in  space,  the  speciality  is  again  incroasod.  To  aaother  set 
of  distinctions  in  the  environment,  there  is  another  set  of 
adjustments  in  the  ort^ini^m.  These  general  truths  will  be 
best  elucidated  by  a  few  illustrations. 

On  the  approach  of  any  large  body,  tlie  shrimps  left  in  a 
tide-pool  make  convulsive  darta  which  may  end  in  removing 
each  of  them  to  a  greater  distance  from  the  approaching 
body,  or  in  bringing  it  nearer,  or  in  leaving  it  almost  where 
it  was.  The  random  leaps  which  a  flea  makes  in  attempting 
to  escape  arc  of  liko  nature ;  showing,  as  thc^  do,  no  percep- 
tion of  the  wbereabonts  of  tho  pursuer.  On  the  other 
hand,  tho  movements  of  a  crab  or  a  fish  when  alarmed,  are, 
like  those  of  all  higher  creatures,  aifay  from  tho  object  to 
be  escaped,  llio  particular  direction  of  eomethiug  in  the 
environment  is  reapondcd  to  by  appropriately-adjusted 
motions  of  the  organism — tho  correspondence  is  compara- 
tively special.    When,  again,  not  only  the  direction  bnt  the 
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nature  of  ftSelglilioariDgboiljia  known,  eitlicr  by  its  colcor, 
or  hf  tlie  aoniid  it  ualced,  or  by  both — aa  exempMcd  in  tic 
deer  lial  gallops  away  from  a  creature  tliat  barks  but  not 
from  one  that  bleats,  in  the  bee  tliat  flit-a  towards  &  fiomr, 
in  tho  trout  that  rises  at  one  object  but  not  et  nDOtbci^ 
there  is  a  stJU  iurther  specialisatton.     And  when  maf^todei 
and  forms  and  dittences  also  come  to  be  appreciated,  tM^^ 
result  thoAo  more  deflnitely-adjosted  actions  by  wbich  dV 
higlicr  animals  elnde  danger  and  secure  pray — actions  ndi 
aa  those  of  the  chamois  springing  from  cmg  to  ciBj;,  of  tlia 
hawk  pouncing  on   it«  quarry,  of  Iho   dog   catching  tlm 
moFHol  of  food   thron-n  to  it,  of  the  bird  building  ita  neit 
and  feeding  ita  young. 

Similarly,  that  increaaed  speciality  implied  by  oxtensioo 
of  tho  corr<>spond(.>nco  in  Time,  when  joined  witb  that  in- 
cn-a»cd  speciality  implied  by  a  beth.-r  diecrimination  of 
objects,  gires  origin  to  a  fbrtlior  aeries  of  higher  specia- 
tiutiona.  As  fast  as  the  seqaences  which  are  perceived  to 
dider  in  length  become  more  numerous;  and  as  fast  as 
thero  is  a  multiplication  of  things  distinguished  from  ono 
another ;  so  fast  do  tho  adjustments  of  tlio  organism  to 
Rpvcial  actions  going  on  around  it  nugincut  in  number  geo- 
metrically. Save  in  respect  to  rapid  mechanical  changes,  no 
oorrcspondenccs  of  this  order  are  shown  by  the  lower  clnssea 
of  creatures;  and,  lacking  as  they  do  tho  abili^to  cstitnato 
time,  OTon  the  higher  mammals  supply  but  few  and  im- 
perfect examples  of  it.  The  lion  that  goes  to  Ike  river>aide 
at  du«k  to  lie  in  wait  for  creatures  coming  to  drink,  and 
tho  house-dog  standing  outside  tke  door  in  expectation 
that  some  ono  will  presently  open  it,  may  be  cited  as  approxi- 
mative instances.  But  only  when  wo  come  to  tlio  homan 
race  are  correspondences  of  this  degree  of  speciality  ex< 
hibited  with  distinctness  and  frequency.  In  preparing  his 
weapons  against  tho  approaching  immigration  of  certain 
birds,  in  putting  aside  to  dry  (lie  skins  which  ho  preserrea 
for  clothing,  in  making  tlio  fire  by  which  to  cook  bia  fooj, 
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(be  savage  adapts  Hb  conduct  to  tlie  special  chnngcs  tmdor- 
gone  by  specisl  bodies  during  definite  interval.i. 

Eventually  then  is  readied  speciality  alike  in  space, 
time,  and  object — the  aotion  of  tho  orgaoiara  Ls  adjusted  to 
tho  dumgcs  of  a  particalur  tiling  in  a  particular  spot  at  a 
particular  period.  A  Ui^  proportion  of  buraan  actions, 
even  among  the  nnciTiliiied,  are  of  this  nature.  l*ho  going 
to  certaia  places,  at  certain  seasons,  to  gather  certain 
natural  productions  then  lit  for  nso}  tho  endeavour  to 
intercept  an  animal  that  is  making  for  a  retmtt,  by  getting 
them  before  it ;  tbcse,  and  nonwrons  daily  procedures, 
will  serve  as  examples. 

j  1£4.  Under  this,  as  under  proTiona  aspects,  an  advance 
of  the  oorrcapondcnco  ia  cloarly  displayed  in  the  conrec  of 
human  progress.  'I1ic  growth  of  clus^ificntious  implies  tlio 
establishment  of  more  numerous  diatinctiona  among  sur> 
rounding  things,  and  a  conforming  of  the  conduct  to  thoir 
leepectivo  properties,  Agricultoro,  as  it  develops,  brings 
knowledge  of  tho  serial  cliangvs  undergone  by  various 
phmts  and  animala ;  while  apecial  materials,  timee,  modes, 
pioocs,  ore  adopted  for  tlio  production  of  each.  Improve- 
ments in  the  Arts  have  involved  an  incalculable  taultiplica- 
tion  of  special  processes  adapted  to  produce  special  changes 
in  special  objects.  Our  wholo  eociul  life,  alike  in  the  manu- 
factory, in  tho  shop,  ou  the  highway,  iu  the  kitchen,  digplaya 
throughout,  the  perforuumco  of  particular  actions  towards 
particolar  things  in  particular  places  at  psrticulur  timea. 

Above  all  in  exact  science,  or  rather  in  tho  actions 
guided  by  exact  science,  civilixatiou  proitcnta  us  with  a  now 
and  TMt  sories  of  oorrcspondcuccs  fur  exceeding  in  speciality 
tboso  that  cimio  before  ihcra.  For  this  which  we  call  exact 
science  is  in  reality  quanlttaiive  prevision,  as  distinguished 
from  that  quaJUativ^  prevUioH  constituting  ordinary  know- 
ledge. The  progress  of  intelligonoo  has  given  tlie  al>iUty  to 
eay  both  that  such  and  such  tlungs  ore  related  in  co- 
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csiHtonce  or  sequence,  antl  ttiat  tlio  relntioD  between  Iscm 
involves  Euch  nnd  luch  amoauta  of  space,  time,  force,  tern- 
poratnre,  &c.,  &o.    Il  has  become  possible  to  predict,  not 
fiiniply  tliat  under  given  conditions  two  tilings  will  alwtjt 
b«  found  together,  but  to  predict  bow  much  of  Uto  one  will 
be  found  with  so  mucb  of  tlie  otber.    It  has  become  poaoble 
to  predict,  not  simply  that  this  phenomenoa  will  oo<nir  ifter 
tliat,  but  to  predict  the  exact  time  &t  whicli  it  will  occur, 
or  the  exact  distance  in  space  at  which  it  will  occnr,  or 
both.    And  mauiiestly,  this  reduction  of  objectire 
mena  to  dofinito  measures  gi\'oa  to  thoso  subjective 
that  correspond  with  them,  a  degree  of  precision,  a  epedal 
fitness,  grciitly  beyond  that  poftscssed  by  onUnary  actions. 
There  is  an  immense  contrast  in  tliis  re<tpcct  between  the 
doings  of  the  astronomer  who,  on  a  certain  day,  Itoor,  and 
minute,  adjusts  ItU  instramcnt  to  watch  an  eclipse,  and 
those  of  the  farmer  who  bo  arranges  his  work  that  ho  may 
bave  bands  enongh  for  reaping  some  timo  in  Angosi  or 
September.     The  chemist  who  oalcnlaloi  bow  many  pounds 
of  quick-lime  will  be  required  to  deeompose  and  precipitate 
all  tlio  bi-carbonate  of  lime  which  the  water  in  a  given 
reservoir   contains    in  a   certain  per-centage,   exhibits  an 
adjustment  of  inner  to  outer  relations  incomparably  more 
apeeifio  than    does   the   laundress   who  eoflens  a  tub-iuU 
of  hard  water  by  a  handful  of  soda.     In  their  adaptations  to 
external  co-existcnccs  nnd  sequences,  Uiere  is  a  wide  diETcr- 
enco  between  tho  proceedings  of  ancient  besiegers  whoso 
biitloring  rams  were  indeterminate  in  their  actions,  and  thoM 
of  modern  unillory-ofGcei'S,  who,  by  means  of  a  specific 
quantity  of  powder,  consistiug  of  specific  ingredients,   in 
specific  proportions,  placed  in  a  tube  at  a  specific  inclina- 
tion, send  a  bomb  of  specific  weight,  on  to  n  specific  object, 
and  cause  it  to  explode  at  a  apecifio  moment.     And  when 
we  bear  in  mind  that  science,  considered  as  tlie  dorelopment 
of  qualitative  prevision  into  qnantitatire  prevision,  ii  not 
only  thus  distinguished  by  the  relatively-high  speciality  of 
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tbe  correspondeDCCS  it  achiorca,  but  that,  as  confomplated 
in  its  own  progress,  it  has  been  ever  bocoming  nioru  accu- 
rately qnaatitativo,  moro  epocial  in  its  previsions ;  it 
becomes  obrious  that  ctod  tho  most  transcendent  achiero- 
incuts  of  rationality  aro  but  tlio  ciurying  farther  that 
spooiaUzation  of  the  correspondences  between  Uio  organism 
uid  its  environment,  which  commences  with  tho  erolation 
of  Lifo  in  general. 


^^  155.  Tliis  incTwiso  In  the  speciality  of  tho  correspond- 
ence, like  its  exU>n.iion  in  Space  and  Time,  is  both  iu  itself 
a  higber  life,  and  contribates  to  greater  length  of  life. 
Inability  to  distingoish  bctwocn  Earroimditig  bodies  of 
tlifTtTCiit  natnro!,  must  bo  attc^ndcd  by  fatal  errors  in  tho 
oondnct  pursued  towards  tliom;  while,  conversely,  tho 
greater  tho  power  to  recognize  the  mnltitudinous  distinc- 
tiona  among  snch  bodies,  the  greater  most  be  the  number 
of  special  adjastments  that  can  be  made  to  them,  and  tho 
moio  frequent  will  bo  tho  self-preservation.  Tho  proposi- 
tion is  in  essence  a  truism.  It  is  almost  a  tmLim,  too,  to 
say  that  in  proportion  to  Uio  snmerouBQeas  of  the  objects 
that  can  be  distinguished,  and  in  proportion  to  tho  varioty 
of  co-ezisteuocs  and  sequences  that  can  be  severally  re- 
sponded to,  must  be  tho  number  and  rapidity  and  hetero> 
genei^  of  the  changes  going  on  within  tho  organism — 
most  be  the  amount  of  vitality.  Indeed,  there  is  no  einglo 
Ibrmula  which  so  well  expresses  tho  progress  of  Life,  as 
this  increase  in  tlw  ^wciality  of  the  correspondences  between 
inner  and  outer  relations.  For,  taking  the  extreme  case,  it 
is  clear  that  did  the  actions  of  an  organism  accurately 
respond  to  all  the  co-cxistcoocft  and  sequences  of  all  things 
whatever  in  ite  environment,  its  life  would  bo  eternal.  And 
it  is  equally  clear  that  the  innumerable  internal  chongvji 
involved  in  offcoting  the  correspondence  with  inunmerablo 
external  relations,  would  imply  Uio  highest  conceivable 
degree  of  vital  activity. 
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^  156.  The  adjii^tment  of  inner  to  outer  relations  pro- 
gregst's  in  generality  at  tlic  same  time  that  it  progresea  in 
epciciality.     This  statement  seems  to  involve  a  contrn^ctioe, 
bat  tho  contradiction  ia  verbal  only — tho  gcncnlity  Iwrftj 
referred  to  being  of  a  different  order  from  that  vhich  pro>| 
cede»  spociftlitj. 

Primitive  correspondoncoa  are  general  in  the  sense  that 
those  relationa  in  the  environment  to  which  organic  rcla- 
tiona  respond,  aro  eveiywhere  present  and  continnon»ly 
prcKont.  Dnring  a  summer's  day,  bght^  hojtt,  and  carbonic 
acid,  batho  all  tho  leaves  of  a  plant ;  and  the  dependent 
chemical  changes  within  the  plant,  go  on  for  as  many  hours 
as  the  sorronnding  elements  and  actions  remain  in  the  samo 
relation.  Honco  tho  corrcspondenco,  involving  neither  any 
special  point  in  space  nor  any  epcciul  moment  in  time,  is  of 
a  very  general  nature.  And  tho  like  holds  with  those  in< 
forior  animals  to  which  the  environment  presents  both  Ujo 
diaiotegrating  matter  and  tho  integrablo  matter  in  difTu-sed 
forms.  The  generaliticK,  however,  to  which  the  ot^anism 
responds  more  and  more  the  higher  it  adrnncea,  are  not 
those  exhibited  by  the  mass  of  the  environing  nedinm,  but 
those  exhibited  by  the  indiridnal  objccta  tt  contains ;  and 
gonemlitiea  of  this  kind  become  cognizable  only  as  ia> 
telligcnoo  is  developed.     Relations  in  tho  orgaoifim  corns 
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Sding  to  relations  displayed  in  oommoc  1>y  sereml  diffb- 
at  groops  of  bodies,  but  not  by  other  groups,  can  Ijo 
tahliahcd  only  vbeo  the  orgnniam  has  such  experiences  of 
rions  groups  of  bodiea  as  enable  ib  to  distiagaish  amoug 
em.  Only  wliou  there  come  to  b©  rcoognizod  many 
flcnmt  classes  of  objocts,  can  thoro  possibly  arise  tub- 
ctiro  gODcrnlities  parallel  to  those  objoctiro  generalities 
hich  bind  toget&cr  cUsses  of  objects  snporfieiBlly  unlike. 

Thero  are  indeed  g«iieraUUcs  which  diroiaish  in  oxtonsive- 
csB  as  the  apccialities  increase  in  nnmbei>— gcncrolitics 
hich  form  the  material  out  of  which  spectalitiea  are  pro- 
oood  by  continual  sabdinsion.  The  growth  of  a  r«spon«> 
1  tho  distinction  between  liquid  matter  and  solid  matter, 
len  to  lh«  distinctions  between  liquid,  inorganic.and  organic 
latter*,  afterwards  to  thoso  between  liquid,  inorganic,  vege- 
d,  and  animal  matters,  implies  a  correapondcDco  to  gene- 
dities  that  arc  step  by  stop  less  comprvhoosivc ;  and  each 
trther  multiplication  of  clamca  mpposes  a  further  reduction 
1  tho  number  of  examples  which  each  sub-class  inclndes, 
hese,  however,  are  generalities  which,  under  thvir  obvcrso 
ipect,  wo  considered  in  the  last  chapter.  For  all  special 
orrespondcnces  are  really  tho  manifestations  of  general 
srrespondences  corering  certain  groups  of  cases.  The  pre- 
imtionary  acts  of  a  bam-door  fowl  on  seeing  a  hawk  hover- 
tg  ftbore,  arc  related  to  the  acts  of  that  huwk  in  partieolar, 
alj  OS  being  Uke  the  acta  of  hawks  in  general.  Tlio  corre* 
pondenco  is  special,  only  in  the  sense  of  referring  to  tho 
iiall  class,  hawks,  instead  of  to  tho  largo  class,  birtbi. 

Bat  that  advancing  generality  of  correspondence  here  to 
e  oontomplated,  shows  itself  in  the  recognition  of  con- 
tant  co-«xiatenc«s  and  Beqaencea  other  than  tltoso  which 
bamcterize  special  classes — co-eristonccii  and  seqnenoM 
Qmmoo  to  many  classes  that  havo  come  to  be  regarded 
•  •Dtircly  unlike.  Instead  of  being  seen  in  a  responee 
>  tho  conntant  relation  between  a  particular  econt,  and 
\»  colour,  sixe,  fonn,  actions,  and  cries,  of  the  creature 
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furms  of  life,  after  tlie  ma 
13  extremelj  difficult  if 
of  corpeapondence  does  n 
combined  forma.     The  ezt 
Space  and  Time,  as  well  i 
ezperimentAlly   demonstral 
parallel  to  some  external  n 
special  classea  of  tilings,  ca; 
tlie  condoct.   Girbg  origin  \ 
simply  to  modify  the  acts  > 
dificOTered  only  by  analysis  o 

Hence  onr  course  must  1 
under  which  alone  advance  c 
rality  becomes  possible;  ant 
cesses  of  erolutiou  already 
conditions.    Let  us  do  this. 

§  167.  The  establishment 
kind;  embracing  classes  sup 
power  of  recognizicp  /i"-'" 
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wliere  the  roscmblance  ia  confioed  to  somo  one  essential 
relation  oommon  to  many  cases  which  in  other  respects 
diff^,  it  is  chv  that  uules.t  tho  vl«incata  of  thia  relation 
«re  separatel;^  cognizable  there  can  b«  no  rcsponso  to  it. 

And  now  Uto  trath  to  bo  notod  ia  that  iucruosu  of  tho 
fxtrrogpondence  in  speciality,  inoritahly  brings  about  tlii:t 
parting  of  attribnti-K.  I'horo  c«nnot  bo  &  mnltipUcation 
of  distingoiithable  ckasoM,  witbotit  there  being  n  stmul' 
taneous  approach  to  the  perception  of  properties  as  distinct 
from  objects.  For  if,  ascending  from  the  lowest  orcittaivs 
by  which  bnt  few  attributes  are  cognisable,  wo  advauco  to 
those  capable  of  being  impressed  by  a  greater  and  greater 
nombcF  of  attribates,  it  ia  clear  that  in  proportion  as  tho 
groups  of  &ttribnt«s  bpcomo  tncrcosingly  roriud  and  special, 
there  must  bo  more  frequent  diMOciatioru  of  particolar  at- 
tribatcs  from  tho  rc»t.  Forms,  colours,  sieos,  HoundH, 
scents,  motions,  are  fonnd  in  ail  combinations.  These  two 
kinds  of  animals  are  alike  in  everything  but  ooloor ;  tfaoso 
two  agree  in  colonr  but  differ  in  form  nnd  i«ccnt ;  and  tho 
others  hav-o  little  in  common  but  sizo.  Tho  properly  A 
occurs  hero  alon;;  witli  the  properties  B,  0,  D ;  there  along 
v>-ith  C,  F,  H  ;  tliere  along  with  E,  G,  B;  and  so  on  with 
CM'h  property  to  a  greater  or  less  extent.  Hence  it  must 
hnppcii  tliat  by  multiplication  of  experiences,  the  impres> 
eions  produced  by  theso  properties  on  tho  organism  will  be 
disconnected,  and  rendered  so  fur  independent  in  the  or^^n- 
iam  as  tho  properties  are  in  tho  environment.  Whence 
must  oventually  reitult  a  power  to  recognize  attributes  in 
themselves,  opart  from  particular  bodies. 

It  may,  indeed,  bo  shown  that  progress  of  tho  corre- 
apondenco  in  speciality,  itself  becomes  possible  only  in  pro- 
portion to  the  progress  of  this  aonlysts.  An  analogy  will 
best  show  tho  dependence.  I>et  a  chemist  bo  rcqnirod  to 
produce  artificially  sundry  compound  bodies;  wliat  is 
implied  in  tho  execution  of  his  task  ?  Tho  implication  is 
that  ho  knows   Uio  composition  of  each  of  tiieae  bodies. 


certain   unitecl   properti 
similarly  implies  a  reco^ 
wliich    correspond    witl 
botanist  wlio  knowB  a  pai 
cation  alone,  ia  which  it 
nnmber  of  its  petals,  whic 
forms  in  which  they  do  no 
oolonrs  in  which  they  do  n 
calyx,  nor  the  bracts,  noi 
rately  considered,  but  by 
oosly  effects  the  identificati< 
And  that  which  he  does 
way,   is  done  conscionsly 
where  an  object  ia  recogi 
done  in  a  degree  proport 
correspondence.  I 

ment   contradicts   the  prei 
represents  the  analysis  of 
speciality  of  correspondence 
analysis  of  attributes  as  re9u 
spondence  in  Bpeflio^'*"  '" 
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Imth  of  SMjuenoe  anJ  of  co-extstence  most  come  to  be 
discrinunatod  one  from  another,  &nd  segregated  into  kindii 
aad  degrees  of  relatioaa.  An  increasing  speciality  in  the 
w^utttnents  to  mechanical  changes,  prc-snpposcs  an  in- 
crennng  dGcompoHiCton  of  )>iich  changes  into  ttiuir  ultMncnts 
— ^  growing  power  to  distinguiiih  velocity  of  motion, 
direction  of  motion,  acceleration  and  retardation  of  motion, 
kind  of  motion  in  respect  of  simplicity  or  complexity,  and 
BO  on;  and  where  non-mccbanical  Heqaeaccs  also  Domo  to 
be  responded  to,  a  pamllvl  analysis  most  accompany  a 
parallel  progress  in  speciality. 

^lM>n  these  aonlyscs  hare  been  considerably  extended, 
there  ariftcs,  and  only  then  anses,  a  possibility  of  advance  in 
generality  of  correspondence.  Hc^lations  between  propcTti(« 
posaessed  in  common  by  objects  of  widely  diiTeroDt  kinds, 
can  be  perceived  as  soon  as  these  propertiM  are  separately 
cognizable.  And  a  still  higher  progroas  in  the  specializa- 
tioa  of  the  corrtfepondcnces,  nltiniately  brings  abont  this 
remaining  step  required  for  generalisation  of  them.  For  if, 
as  we  have  seen,  the  mettiplication  of  special  correspon- 
dences mnst  be  accompanied  by  the  dissociation  of  varinbly- 
unitt-d  nttribntefi ;  then,  when  the  variably-united  attri- 
butes  diifpluycd  by  a  group  of  diUerenl  classes  have  been  as 
it  were  disintegrated  in  the  conBciousness  of  the  organism, 
ihe  attribntes  that  have  not  been  disintegrated  mnst  begin 
to  stand  out  from  the  rest,  as  remaining  always  constant 
amid  Uiese  inconstancies.  Henco  there  mnst  be  catabliahed 
in  the  organism  a  constant  relation  corresponding  to  the 
constant  relation  between  thcRC  attribntes;  and  this  consti- 
tntea  the  advance  in  generality  we  are  looking  for.  For- 
thcr,  as  the  compaiatively-constant  relations  thus  first 
generalised  from  tho  expcricnoo  of  but  few  classes,  will,  in 
the  majority  of  coses,  be  proved  by  wider  experience  to  bo 
not  everywhere  constant ;  and  aa,  by  tho  accumulution  of 
these  wider  experiences,  the  same  process  must  be  gone 
throngh  with  the  eomporutively-oonstaut  relations  aa  before 
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with  tlie  inconstant  ones,  with  tho  rc«alt  of  brmgis^tlie 
still  moro  constant  r«l»tionH  into  view ;  the  pn^rcM  mmt 
be  from  luurow  genenJizatioDS  to  wider  and  wider  onn. 
And  this  we  know,  d  posteriori,  to  be  the  Uw  which  tb 
progress  conforma  to. 

^  158,   Those  expluutioDS  will  &b  onco  show  yihj  tW 
iiicrt^iiHC  of  tho  corresipimdenoe  in  generality  is  Kcaiocljr  dit- 
ceraiblo  in  any  bat  the  most  int«Uigcnt  crcftture*.    Necn- 
saiy  m  it  ia  that  there  should  be  ft  grcftl  ndvnnce  is  ike 
Bpcciality  of  the  correspond cncee  to  produce  the  rcqauiK 
tu^punition  of  attributes ;  and  neoessaiy  as  yet  further  adnmot 
in  specialization  is  to  bring  into  view  the  coustaQtJy*Kktel 
attributes  as  distinguished  from  tho  inconstAntly^dsMd 
ones;  it  is  only  when  that  dovolopcd  speciality  of  oorro 
spondenco  charactcriziDg  enpcrior  crcateres  is  reached,  tlul 
progress  in  genenility  of  corre8pon<lonco  can  begin.    Ueuce 
the  fact  that  while  tho  higher  mammals  tmdoabtedty  display 
some  generalities  of  correspondence  of  the  lea^t  abstract 
kind,    it    is  only  in  the  human  ntoo  that    this   species  of 
adjustment  of  inner  to  outer  relations  becomes  coaapionou*. 

Unnuui  progression,  however,  exhibit-i  to  as,  under  thb 
as  under  prerioos  aspects,  an  immense  increase  in  the  har< 
iDony  between  Uie  organism  and  its  environment.  Perhaps  ■ 
in  no  respect  is  the  incrojuiing  corre^peudcnco  wrougliL  out 
by  civilization  more  conspicuous  tfa&n  in  the  growth  uf 
generiilixAtions,  over  more  numerous  and  more  oompre-  ■ 
hcnsivo.  Tho  enormona  expansion  of  science  which  the»e 
latter  ages  have  witnessed,  mainly  consists  in  tho  anion  of 
many  particular  truths  into  general  truths,  and  in  the  anion 
of  many  general  tratlis  into  truths  still  more  gcucTsl.  lUos- 
trations  are  needless ;  for  the  proposition  is  lumiUar  and 
admitted  by  all.  It  is  enough  simply  to  point  to  this  great 
phenomenon  as  one  of  Um  many  forms  of  the  evolution  we 
are  tracing  oat. 

A  mere  mention,  too^  of  tho  Jact  that  the  goaeralizatiouB  of 
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icience  immenself  advance  the  arts,  and  tlirongli  the  arts 
ninidter  to  hnman  welfare,  will  serve  to  sbow  that  increase 
if  the  coiresponiieDce  in  generality,  like  its  other  modes  of 
ncrease,  makes  poBsible  a  greater  dnration  of  life.  And  a 
iko  brief  reference  to  the  concentration  of  thonghta  and 
wmplezit;'  of  conceptiona,  which  these  wider  geaeraliza> 
nons  imply,  will  sufficiently  indicate  the  higher  degree  of 
life  which  accompuiies  this  greater  length  of  liCa. 


18 


CnAPTKR  VTTI, 

mX   OORRESPOKDENCE  AS   IKCBEASIKO   IN  COUrLBXITT. 

{  IHQ.  Anotlier  clinngfl  in  onr  etanj-pomt  affords  ut 
view  of  progressing  vitality  whicb,  though  not  tho  nae  in 
ago  witli   forogoing  views,  has   much  in   common  wiA 
'  (liom.    A»  wo  MW  tluit  the  ext«iisiotia  of  t)ie  corrcepoadeoco 
ill  Space  and  in  IHmo,   are  partly  reciprocal  aiid  pntl; 
not  so— aa  we  saw  that  jncrcaso  of  the  correspondcoco  in 
[fipocioU^f  while  to  sonitt  t1ogrv«  comprised  under  the  extcn> 
ion*  in  Spacu  and  Time,  includes  very  much  beside;  bo  wo 
shall  see  tliat  while,  throughout  a  certain  range  of  case*, 
Qg  Complexity  is  the  same  thing  w  growing  Speciality, 
Fyet  neither  includes  nil  thnb  tho  other  does.     Much  of  the 
early  odx-auoo  in  Speciality  does  not  imply  advance  in  Com- 
plexity :  and  the  higher  forms  of  the  advance  in  Complexity 
cannot  without  straining  be  comprehended  under  advance 
in  Speciality. 


§  160.  Wherever  we  find  nothing  hut  a  greater  ability  t« 
diEcriminate  between  variotiea  of  the  same  aunplo  phcno- 
mcnon,  there  is  increoscd  speciality  of  correspondence  with- 
out increftsed  complexity.  It  is  thwi  with  the  progress 
from  an  eye  that  appreciates  a  difference  between  light  and 
darkness,  to  one  that  appreciates  dfgrt*s  of^difference  be- 
tween them,  and  ofterwards  to  one  that  appreciates  differ- 
ences of  colour  and  degrees  of  colour.    It  is  thus  with  the 
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tsr^Qgre^  f'rom  ^o  power  of  distingaiabing  &  few  stronglj- 
ontrasU-d  smells  or  tastes,  to  the  power  of  distiitgaishing 
xaany  dJghtly-coDtrasted  smells  or  tastes.  It  is  Uiua  wiUi 
,  tiw  progroMi  from  that  lowest  form  of  hcaziiig  shown  by  a 
.  vesponse  to  any  riolent  tremor  of  th«  BurroQiiding  flnid,  to 
'khoee  higher  forms  of  it  in  which  differences  of  loadness  are 
ieOQg&i£«],  and,  by  and  by,  differences  of  pitch  and  iimbrt. 
The  iaaixt'  which  lays  its  oggs  only  on  a  plant  baring  a 
particulur  odour,  or  the  bird  which  ts  alannvd  by  a  toDO  of 
a  certain  pitch  bub  not  by  a  tono  of  anotlx'r,  fJiows  an 
adjustment  of  iuner  to  outer  rclatioDS  equally  simple  with 
that  shown  by  the  sniiit  which  withdraws  into  its  shell  on 
boiag  toncht-d.  Though  the  stimulus  reapoudod  to  is  moro 
special,  it  ia  not  more  oomplcxx.  In  each  case  a  vinglo 
nnde«ompoanblo  si-nsiition  is  followed  by  certain  muscabr 
actions ;  and  though  these  mnsoutar  actions  ore  moro  iotri- 
cato  in  the  higher  creatnres  than  in  the  lower,  yet  the 
relation  betwven  nutcoodonts  and  consequents  is  very 
nearly,  if  not  quite,  of  the  same  order.  But  whero  tho 
etimolns  responded  to  consists,  not  of  a  single  i»<n8ation 
but  of  soTcral,  or  whoro  tho  response  is  not  one  action  but 
a  group  of  actions,  the  increase  in  speciality  of  correspon- 
dence  results  from  an  increase  in  its  complexity. 

The  development  of  vision  repeatedly  illustrates  this. 
TVlioD,  after  that  n^ponso  to  the  Imbitnat  relation  between 
opacity  and  sohdity,  which  is  tirst  cHtublishcd,  thtre  arises 
a  response  to  tlM>  reUtion  between  solidity  and  power  to 
reflect  light — when  differences  in  tho  amounts  and  qualities 
of  reflected  light  oome  to  be  recognised  in  connexion  with 
differences  of  bulk — ^wbon  there  is  acquired  no  ability  to 
identily  objects  by  form,  as  well  ns  by  colour  and  size  con- 
joined ;  it  is  manifuKt  that  each  8ucce»Nivo  stage  implies  the 
a[^>reeiation  of  Urgcr  clusters  of  attributes.  Tho  impres- 
sion received  by  tho  organism  from  each  object  is  u  moro 
complex  impression— is  increasingly  lieterogcucous.  And 
whtu  not  only  colour,  sise,  and  shape  become  cognizable. 
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but  also  dirCoti<a  in  space,  disianco  in  spaee,  motion,  VM 
of  motion,  direction  of  motion,  velocity  of  motion — i 
u  by  a  falcon  swooping  on  its  qnairy,  nil  thcso 
ktiona  are  simult^incousl;  responded  to ;  it  it  clew 
guiding  porcoptiuii  mu9t  be  compounclml  of  miuij«lr 
nents.  There  ia  no  need  to  dwell  on  this  trtnli 

ftirthcT  exemplified  daring  the  evolution  of  the  otk« 
'  icDiies ;  nor  to  trace  np  in  detail  that  yH  higher  Cooj. 
plexity  which  rcsnlta  when  tbo  sovcml  bcums  mto  •mplojtd 
together.  A  itinglo  extrctno  c«e«  will  (mffice.  If  w«  te- 
metohi^r  how  a  mineralogist,  in  identifying  a  mass  of  mattar 
»3  of  a  kind  fitted  for  a  certain  use,  examines  its  crj«bl- 
lin©  form,  its  colour,  textore,  hardness,  cloavngo,  fractmt, 
dfgrop  of  InuiMpurency,  luatro,  f^-cific  gravity,  taeto,  Rull, 
fiufibiltty,  magnetic  and  oloctrio  propettiea,  &c.,  and  is  if 
cided  in  bis  conduct  by  all  these  taken  together;  it  will  U 
obrioas  that  thrunghout  the  higher  range  of  cases,  incrcaU 
in  tho  spuoinlity  of  the  corrospoudeuco  iuvolruft  iaenase  in 
its  complexity. 


M 


§  161.  Bat,  as  already  hinted,  we  evontoally  rise 
ortlcr  of  correspondonoes  in  which  the  speciality  and! 
complexity  are  no  longer  coordinate.  A  further  ad 
in  spcciiJily  in  achiovcd  by  a  more  than  proportionati 
advance  in  complexity.  Itot  ust  louk  at  an  example  or  two. 
The  archer  who  points  hia  arrow,  not  at  the  object  he 
eccks  to  hit,  but  abovo  it,  and  who  varies  the  angle  of 
vivvntion  according  as  the  object  is  fur  or  near,  exhibits 
eomething  more  than  a  special  response  to  Hpeoiol  stimuli ; 
for  his  prod'dare  implies  couscioasoesa  of  the  fact  tluii  bodks 
projected  tbrough  tbo  air  descend  towards  the  Karth,  and 
(hat  the  amount  of  their  descent  baa  some  relation  to  tlic 
distance  traversed.  Besides  s  correepondoDce  with  curtain 
I  perceived  relations  in  the  environment,  there  ia  implied  a 
'  corrcspondonoe  with  tho  law  of  certain  other  rti^lations,  sot 
then  present  to  tlie  hc&bcs.    Again,  tlie  engineer  who  erects 
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JBnsion-T)ri<!gft  competent  to  boar  •  specified  strain,  is 

l  less  by  his  iuspcctioQ  and  measnremeut  of  the  river 

Icrossied,  tfaait  by  but  knowledge  of  the  strength  of 

^t  iron,  of  the  properties  of  Iho  eatenarian  curve,  of 

apositioa  of  foroes — his  noqaaintanco  witli  the  nni- 

tmtha  of  Dombcr,  geometry,  and  mechanics.      In 

.  the  complexity  of  the  corroBpondcnce  is  greatly 

of  the  spcciahty.     To  bring  ont  Ihia  facb  by  a 

—It  mig^it  fiurly  be  said  that  the  Indian  £jth  which 

insects  flying  over  tlio  eurOico  by  hitlin)r  them  with 

f  water,  exhibits  an  adjustment  of  inner  to  outer  rela- 

iB  special  as  that  shown  by  tlie  archer ;  bnt  consider- 

kat  in  the  fish,  nothing  more  is  implied  than  an  auto- 

cottniision  between   certain  visual  impreasions  and 

LBmscular  contractions,  it  cannot  be  h^d  tliat  there 

Dg  like  tho  same  complexity  of  corrcspondenoe. 

'ly,  though  tho  strength  of  a  sptiU-r's  web  iiii^y  bo  aa 

By  adjosted  to  the  demands  to  be  made  upon  it,  as  is 

tt  the  engineei'a  a  ua  peusion-b  rid  go ;  yet  there  is  no 

prison  between  tho  two  adjustments  in  respect  of  the 

r  attd  elaboratcncsH  of  tho  actions  by  which  tliey  oro 

W  constitutes  this  oxecM  of  oomplozity  ?  It  i«  oon- 
M  by  the  addition  of  gonenditieR  to  spcciAlities.  Each 
■o  higher  correspondenoca  displaying  w!iat  we  call 
^ity,  impliesi  an  adjustment  of  inner  relations  uot 
f  to  the  particular  outer  relations  perceived,  bat  to 
r  general  relations  not  then  perceived,  but  established 
tevions  experience.     And  as  we   advance  to  corre* 

Eces  of  still  greater  complexity,  wo  see  that  their 
characteristic  ix  tlie  increasing  number  of  gene- 
a*  rcoogniMid,  and  involved  in  tho  process  of  wl- 
Wt.  Indeed,  tlie  highest  achievements  of  scicnco,  na 
flified  in  astronomy,  show  as  that  an  exact  adapta- 
the  aottons  of  tho  organism  to  special  actions  in  the 
:at,  eapposos  a  pro-establiahmCDt  of  general  re> 
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tationa  to  tho  orirnnisin,  pnrftllc^I  to  all  t1io«e  gcncml  nWl 
tious  in  the  cnviroouieut  wliicfa  those  Bpaciol  actions  imptf. 

^  162.  There  seema  no  place  fitter  tlum  tbia,  for  dnmig 
nttonUon  to  the  important  tact  thnt  no  opproximatelf-coa- 
HtADt  ratio  is  maintotDCd  botwooa  tho  imprfMibilUiet  uj 
the  activities  of  tho  organUm,  in  bo  for  as  tlicir  oomplexily 
tH  concerned.  In  the  lowest  animal  types  we  see  a  trad 
fc^owed  b;  a  withdrawal  of  the  part  touched — a  sbg^ 
HtimnlnB  followed  hy  a  Btnglo  motion.  Gradoally  u  w 
asctmd,  abilities  to  receive  iucrvasiogly-oomplicatod  impre)- 
nons,  and  to  perform  incrcasing)y-«ouiplioated  actions  pn- 
•out  themselves.  And  the  troth  here  to  be  obsevred  i> 
that  tlie  heterogeneity  of  the  stimuli  which  can  be  tiffs*- 
ciat«d  is  in  general  proportionate  to  tho  boterogeoeity  cF 
the  obanges  which  can  bo  displayed. 

Ifota>  first,  that  BornTal  of  the  fittest  ensures  this  con- 
nexion. As  erery  advance  consists  in  the  adjnstraent  of 
some  further  internal  relation  to  some  farther  oxtemal  reb' 
tion ;  and  ns  tho  ability  to  rccogniM  the  extomal  relation 
is  useless  unless  there  is  nn  ability  to  modify  Ibo  condort 
npproiiriiitely ;  it  is  clrar  that  for  the  better  preserratioa  of 
life,  tbe  passive  and  active  elements  of  the  oorrcopondence 
must  progress  together,  A  power  to  perceive  tbe  direction 
and  distance  of  an  object  mast  be  accompanied  by  a  power 
to  speouKze  the  moremonta ;  otiiem-iiso  it  con  bo  of  no 
service.  The  recognition  of  certain  forms,  colonra,  and 
moticntB,  as  those  of  an  enemy,  will  not  prevent  dcstmction 
onless  it  is  followed  by  such  qnick  acts,  snch  donblings, 
suchleaps,  as  the  enemy  may  be  eluded  by.  Discriminatioa 
shown  in  tho  ohoioo  of  matoriala  for  its  nest,  is  bo  mooh 
lacalty  thrown  away  unless  the  bird  has  sufficient  ocnurtmo* 
live  ^ill  for  nidification.  It  will  not  profit  tho  savage  to 
discover  at  what  seasons  and  what  times  of  the  tide  par* 
L     ticular  fiah  aro  to  bo  canght>  unless  he  has  dexterity  enough 
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where  it  mnat  on  the  average  lutppca  tlint  oach  ndditional 
differentiatioD  of  the  perceptions,  opening  tlie  way  for  an 
additional  dilTcrcntintion  of  the  actions,  fkila  to  benefit  tbo 
«pcoic3,  and  tlicK^foro  f»iU  to  be  establislted  in  tbo  Bpcoi«8, 
anicss  thero  goes  along  with  it  an  additional  di^rentiatioa 
of  the  octions. 

This  connexion  between  progreag  in  tbe  impressibilities 
and  progress  in  tbo  actirities,  is,  intlcvd,  otherwise  neoeast- 
tated ;  for  they  so  act  and  react  that  the  advanoe  of  either 
inrolrea  the  advance  of  both.  The  genorat  relation  between 
irritabiliiy  and  contractility,  which,  in  the  lowest  types  of 
ima!  life,  constituto  ono  indivisiblo  phenomenon,  is  a 
tion  which  the  reguUtive  and  the  operative  divisions  of 
the  organism  maintain  tliroughout  all  their  complications. 
Tbey  are  co-ordinato  in  their  origin ;  they  are  co-ordinate  in 
ir  manifestations ;  tbcy  are  co-ordinate  in  their  ovolation. 
This  truth  becomes  conspicuous  when  wo  contemplate  tbo 
two  functions  under  their  most  general  forms — sensation 
and  motion.  Given  on  organism  with  certain  sensory  and 
motor  facallics,  what  will  happen  from  the  incnuiso  of 
cither?  Higher  powers  of  motion  and  locomotion  must 
bring  tbo  organism  into  relation  with  a  greater  number  of 
objects;  and  must  therefore  multiply  its  impressions. 
Higher  impressibility  must  subject  the  organism  to  more 
^^frequcnt  stimuli  to  action ;  and  so  must  multiply  its  motions 
^^pid  locomotions.  Again,  varied  activities  entail  variety 
P  among  tho  relations  in  which  a  creature  puts  itst-If  toward* 
!  surrounding  things;  and  hcnco  entail  variety  among  the 
mo(K>s  in  which  surrounding  things  affect  it.  Conversely, 
the  more  various  tho  impressions  receivablo  from  snrround> 
ing  things,  tho  greater  must  be  the  number  of  modifications 
in  the  stimuli  given  to  the  motor  fucultius ;  and  hence,  the 
greater  must  bo  tbo  tendency  towards  modified  actions  in 
ic  motor  faculties.  Tbns  the  progress  of  each  is  involved 
ith  Uie  progiesd  of  the  other,  in  reject  both  of  activity 
d  complexity. 


^ponding  rar;„.^^^'^««  ^a^ 
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I  fiw  tho  reception  of  imprcssioas  in  their  Iiigfacr  forms, 
et  vision  implies  n  focal  odjustmeot  of  the  e^res,  an 
lent  of  their  ftxc»  to  the  rvqui^ito  conrorgence,  a 
(^  them  both  towartla  the  object,  somotimoB  a  torn* 
of  the  bead  in  the  eame  direction,  and  sometimes  olao  ■ 
mg  of  the  body :  all  which  preparatory  acta  are  per- 
iod by  muscU'S.  Koitfaer  taste  nor  smell  can  bo  acato 
rthc  mascloa  of  tho  tongne  and  the  chest  do  their 
in  moving  about  the  food  or  drawing  in  tho  air. 
ring,  too,  is  imperfect  nulcss  tho  mtmbrana  tympani  is 
ined  by  its  muscles  so  that  it  vibrates  in  concord  with 
sive  eonnd.  Above  all,  the  perceptions  reached 
tonch  show  this  dopendonco  on  the  motor  appa- 
A  sonsttivc  skin  is  but  a  small  part  of  the  require- 
,  u  any  ono  may  prove  by  closing  his  eyes  and  apply* 
hare  arm  or  leg  to  an  nnkoown  object.  Tactual 
are  combined  into  ideas  of  extension,  form,  adH- 
,  only  when  this  sensitive  skin  ia  diatribntod  ovor  snp- 
a  capable  of  deriving  simnltaneous  or  rapid ly-saoceud- 
stions  from  different  ports  of  the  things  tonched ; 
sensations  must  bo  joined  with  tbo»e  mnsciilar 
tioas  accompanying  the  simultanrous  and  successive 
eats  of  the  sensitive  surfaces.  There  must  be  limbs 
lect  (he  larger  and  simpler  adjustments,  with  append- 
at  tho  ends  of  them  to  vffvvt  tho  smaller  and  mora 
ones.  And  only  in  proportion  as  thcso  motor 
become  coinph-x,  can  there  l>o  complexity  in  tho 
perceptions.  But  these  motor  agenciea — theee  Umbs 
cndagcs  with  all  tho  mnsclcs  they  are  moved  by,  are 
I  locomotivo  and  niaiiipulaiiiig  organs  ;  and  the  same 
of  structure  which  fits  theia  to  receive  com- 
ad  impressions,  fits  them  to  perform  compound  opera- 
B.  Tho  evolution  of  the  Bensitivo  or  directive  apparatus. 
Ems  inseparable  from  the  evolution  of  the  moscular  or 
lotivc  appamtus. 
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§  1G3.  This  all><!it9eiitia]  rclstioiiship  mxai  detain  n 
Bomewhat  longer.  It  will  be  itistmctiTo  to  glance  at  tb 
iuter-depondcnco  of  the  recijno-motor  fnnctions  and  tin 
Mrigo-moUrr  Taaetion*  (^  18)  as  cxliibit«d  in  tlio  concrat. 
I  TvtvT  to  the  flundty  strikiiig  instaocea  which  tho  aiiinl 
kingdom  presents  of  uuDsoal  sagacity  co-exisUng  vilh 
UQusnal  dcvelopmont  of  orgnna  which,  bj  tho  help  of  oxa- 
plox  miutculiir  arrangetneots,  giv«  complex  tactual  iin- 
prc8»ioii«. 

VThj  touch,  the  simplest  and  earliest  sense,  should,  in  h 
higher  forma,  bo  more  than  any  other  sense  associated  vilb 
the  advaBoo  of  intclligciicp,  wilt  perhaps  Eccm  difficult  h 
nndcrstand.     The  explanation  lio«  in  the  fnct  that  tactml 
impressions  are  those  into  which  all  other  impressions  han 
to  bo  translated,  before  their  meanings  can  be  knovm.    U 
we  contemplato  the  general  relation  between  the  orgtuiiiiiE 
and  snnonnding  objects,  wo  b&o  that  before  they  can  affect 
it,  or  it  cnn  nffcct  them,  in  any  iinporiant  way,  there  mnit 
bo  actual   contact.      Kating,   breathing,    locomotion,   the 
destruction  of  prey,  the  escape  from  eitetnies,  tlio  formation 
of  Bests  and  barrows,  tho  bringing  op  of  young,  all  imply 
meclutiiical  ootiona  and  reactions  between  the  animal  and  it* 
environment.    The  spaoo-poncirating  fitcnltioa  serve  but  ssj 
guides   to   these  mechanical  actiomi;  and  the  impresaii 
they  rrccivo  arc  primarily  nsed  bnt  as  symbols  of  tangtbb' 
properties  and  the  relations  among  tbom.     Hence,  on^r  aa 
fast  tta   the    impressions    gained    through    tbo   akin    aitdi 
muscles  become  varied  and  complex,  cwi  thero  bo  a  comi> 
plete  translation   of  the   varied  and  complex  imprcsstoiu 
gained  throngh  the  c^es,   cars,  and   nose.     The  motlier 
tongue  must  be  as  copious  as  tho  foreign ;   otherwise  it 
cannot  render  all  the  foreign  meanings.     And  thus,  as  seen 
in  the  facts  referred  to,  a  highly-elaborated  tactual  oppa- 
rates  corner  to  bo  tlio  unifonn  ncoomponimcDt  of  superior 
intelligence.     But  let  ns  look  at  thettc  facts. 

Each  great  division  of  the  animal  kingdom  supplies  them. 
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The  Cephalopoda,  whicli  in  engncify  go  fiir  boyond  alt 
other  Molliuca,  are  structurally  dUtiuffuislicd  from  them 
in  having  sevorni  nrm^  by  which  they  can  ^rasp  an  oLjoct 
<Hi  all  sides,  at  tho  samo  timo  that  thoy  vpply  it  to  tlto 
mouth.  Agaio,  the  cnha,  which  similorly  stand  at  the 
bead  of  the  eab-kingdom  Arliculaia,  bring  their  cIhtvs  and 
fbot>jaws  sinioltanoously  to  bear  on  the  things  they  are 
manipolatiDg.  Merely  glancing  at  these  iaataticps  fumiahcd 
by  the  invertebrato  classes,  let  as  devote  our  attention  to 
those  which  tho  vertebrate  classes  fumiBh. 

li  win  b«  odmitted  that,  of  all  birda,  parrots  hare  the 
greateflt  amount  of  intellect.  Well,  if  we  examino  in  what 
they  ^0er  niO»t  from  tJiotr  kindrod,  we  lind  it  to  be  in 
development  of  the  tactual  organs.  Few  birds  arc  able  to 
grasp  and  lift  op  an  object  with  tlio  one  foot  while  standing 
^^1  tho  other.  The  parrot,  however,  does  this  with  case. 
^^B  paoet  birds  tho  npper  mandible  is  Kcarwly  at  uU  moro- 
^H>le.  In  tho  parrot  it  is  moreable  to  a  marked  extvnt. 
PVencrally,  birds  havo  tho  tongue  undeveloped  and  tied 
down  close  on  the  lower  mandible.  Bat  parrots  bare  it 
lorge^  free,  and  in  constant  employment.  Above  all,  that 
which  the  parrot  grasps  it  can  raise  to  its  hnk ;  and  so 
can  bring  botli  nuiudibli.!S  and  tongue  to  bear  upon  what  its 
hand  (for  it  ia  practically  a  hand)  already  toadies  on  several 
Hides.  Obviously  no  other  bird  approaches  to  it  in  the 
complex!^  of  the  tactual  octioas  it  performs  and  the  tactual 
improssioos  it  receives. 

Among  mammals  it  is  nnquestionable  that  as  a  general 

rule  the  tinyuiculata,  or  those  which  have  limbs  terminating 

aepaiate  digits,  are  more  intelligent  than  the  VRgiilata, 

hoofed  animaU.     Tho  feline   and  canine   tribes  stand 

psychologically  higher  than  cattle,  horses,  sheep,  and  deer, 

Xow,  that  feet  furnished  with   several  £cni«itivo  toes  can 

receive  more  complicated  impressions  than  fcot  ending  iu 

^     one  or  two  mosses  of  horn,  is  manifest.     While,  by  a  hoof, 

^kly  one  side  of  a  solid  body  can  bo  touched  at  once,  the 
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ulvided  toes  of,  for  example,  a  dog,  can  umaltaDOooiS; 
toncli  the  tuljaot-nt  siil<!S  of  a  small  bixJy,  if  not  Uie  oppomie 
sides.  And  when  we  remember  how  those  toed  qoadnipedscf 
higher  types,  which  caanot  grttsp  with  their  fi-et,  cbd  dovii> 
iheless  use  them  fur  holding  down  what  the;  aro  t«ariBg  or 

kpnswing,  ivc  bco  that  tlicy  can  recognize  tangible  relatiMi 
of  some  complexity.  Moreover,  when  we  meet  with  B17 
tnnrlct  of  sagacity  among  hoofed  animals,  as  in  tlio  hoot, 

kve  find  that  the  lack  of  seOiiitiTO  extremities  is  partly  com- 

'  pcosated  fur  by  highly  sensitirc  and  mobile  Ups,  which  hare 
conitidentble  powers  of  prehension.  Hero  we  nt 

naturally  r[>minded  of  the  most  remarkable,  and  perhaps  tha  ' 
must  CO u elusive,  instance  of  this  connexion  between  dc 
lopment  of  intelligence  and  development  of  the  tactim 
organs — that  seen  ia  the  elephant.     I  say  most  conclnsivcj 
because  the  olephniit  is  markedly  diatiuguifhed  frtMn 
tribes  of  maramnls,  alike  by  its  proboscis  and  by  ita 

jengacity.     The  n»!<ociation  between  the  operative  and  regn< 
lativo  faculties  stands  oat  the  more  conspicuously,  from  tho< 
endowment  of  both  being  exceptional.     On  the  intellect  of 
the  elephant  there  is  no  need  to  dwell :  all  know  its  anpe-< 

[riority.     Tlie  powers  of  its  trunk,  however,  mnst  be  ename<  i 

ated.  Xote  first,  its  universalis  of  morenient  in  resj: 
of  direction.  Unlike  limbs,  the  motions  of  which  aro  in< 
most  mammals  more  or  less  confined  to  tho  vertical  plane, 
its  flexibility  gives  it  as  wide  a  range  of  positions  as  the 
baman  arm  can  take— wider,  indeed,  tlian  can  bo  taken  bj ' 
a  single  arm ;  and  thus  tho  elephant  can  ascertain  tho 
relations  in  space,  both  of  its  own  members  und  of  snr- 
rounding  things,  moro  completely  than  all  otlier  creatares 
save  the  Primala.  Again,  Uio  trunk  can  grasp  bodies 
every  size,  from  a  pea  to  a  tree  Ktump;  and  by  this 
means  can  pcrceivo  a  far  greater  variety  of  tangible  forms 
than  any  of  the  lower  mammalia.  Tlie  Bngcr-like  projec- 
tion with  which  Uie  trunk  lermioatee,  is  aOectetl  by  minor 
variations  of  anrEace ;  und  bo,  textures  and  the  details  of 
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di«po  can  1>0  mado  ont,  ns  well  u.?  goncml  extonsion.  Its 
ability  to  laj  hold  of  and  to  lift  bodies  of  mitiiy  nliics  and 
o&tares,  opiMis  the  way  to  a  knowledge  of  weight  as  cod> 
nect«d  with  Tixiblo  and  tangiblo  altribatca.  Tlio  sanw 
power  of  preheuwon,  U3«d  ««  it  habitnally  is  for  the 
braaldng^oET  of  branches,  brings  experiences  of  the  t«iuicity 
sod  elasticity  of  matter;  aud  whcD  employed,  us  Uicko 
brsDchos  oAcD  are,  for  driving  away  flies>  the  sn-inging  of 
diem  ubout  mu»t  yield  iinprcsitions  even  of  momentam— 
tmpressiona  wliich  the  ability  to  throw  small  bodiea  (as 
gravol  over  tho  back)  most  tend  to  strengthec.  Further, 
tho  trunk's  tabnhir  etracloro  fita  it  for  many  bydraolic 
cxperimcats,  thai  disclose  sandry  mccbaoicol  properties 
of  water  unknown  to  other  qnndrupeds;  and  this  same 
pecnliarity,  rendering  it  possible  to  send  oot  strong 
"blasts  of  air  which  produce  motion  in  tlio  light  bodies 
adjacent,  so  brings  yet  another  chiss  of  expcrioncps.  Thus, 
the  great  dirersity  of  tactual  and  tnaaipulatoiy  powers 
poaaesaed  by  the  elepliant's  proboscis,  is  not  less  remark- 
able than  ia  the  creatnre'a  high  sagacity — a  eagucity  which, 
dwelling  in  bo  ungainly  a  body,  would  otherwise  be  inex- 
plicable. Passing  to  the  Prlmalci,  we  find  re- 
peated, under  other  forms,  this  same  relation  between 
en>Iation  of  intellect  and  evolution  of  tactual  appendages. 
Not  more  in  tho  contrasts  between  them  and  inferior 
mammals  is  this  seen,  than  in  the  contrasts  between  tho 
genera  of  the  Primates  themaelves.  The  prehensile  and 
manipulatory  powers  of  the  lower  kinds  are  as  inferior  as 
are  their  mental  powers.  On  ascending  to  tho  very 
intettigent  anthropoid  apes,  we  find  the  hands  so  modified 
M  to  admit  of  more  complete  opposition  of  the  thumb  and 
fingers  ;  the  bones  of  tho  forearms  so  articulated  as  to  givo 
the  bands  greater  powers  of  rotation ;  the  arms  attached 
to  the  body  in  such  a  manner  as  allows  thom  increased 
range  of  lateral  movement.  In  all  the  more  developed  of 
the  order,  tho  fore-Umbs  are  so  constructed  that  an  object 


their  Tarious  combinatic 
aie  aoceesible  to  creatar 
ooDstmctcd. 

How,  in  man,  rectpiffi 
and  funrtiona  are  both 
needs  saying.  As  contci 
viow,  Uio  couiicxion  bcti 
fifld  in  worlui  on  natnml  tl| 
notice  is  tho  extent  to  wl 
tactaal  apparatoa  enhs 
intcDcct.  I  do  not  moan  mo 
of  thingH  faa^-o  bc«n  render* 
complex  find  versatile  adjnsl 
t]uit  tho  accompanying  man! 
aible  those  populous  societi 
gcnce  can  be  orolved.  Z  m 
cognitions,  and  inferences  H 
have  their  roots  in  the  d 
which  tho  hnman  hands  can 

This  intcr-dependcnoo  of  ( 
•s  dixplayed  in  thecoi: 
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hj  an  nldauto  aiuJjrsb,  to  eqnal  anits  of  linear  extension, 
vbich  were  originally  fixed  by  tlio  direct  apposition  of  liko 
natoml  objccta.*  And  tbo  nndovclopcd  Ecieocos  that  have 
not  yet  passed  tlio  Htago  of  quutitativo  prvTusion,  depending 
for  tlieir  advance,  as  they  do,  either  ou  oxponini-nts  ro- 
ijairiQg  skilful  monipulattoa  or  on  observations  implyiug 
dissection  and  oUicr  analo^fous  proocduros,  conld  not  have 
Raclicd  ibis  Btago  in  tbo  absonco  of  a  bigbly-durolopcd 
Banool  dexterity. 

Bat  this  intimate  connexion  between  tbe  directive  and 
cctecatiTe  facnkiea,  is  even  etill  more  clearly  to  bo  traced 
in  certain  other  phenomena  of  civilization.  This  mntnnl 
dopoadcnoe  of  tho  rcgulatiro  and  operative  povren,  which 
Auaxagoms  had  a  glimpeo  of  when  hu  attt-rcd  bis  Lypcr- 
bolical  sayiDg  that  animals  would  buro  been  men  biid  tbvy 
bad  hands,  is  remarkably  and  oonclosively  exemplified  in 
tho  reciprocity  of  aid  between  tJie  Sciences  and  the  Arta. 
It  needs  but  a  little  analysis  to  show  that  nnder  their 
jmychological  aspocta,  8ciciicc«  and  Arta  represent  what  in 

evr  lowest  fonns  wo  call  sensory  and  motcn-  processes, 
o  pcroeptioos  gained  through  sensory  organs  and  tho 
actions  peribrmed  by  motor  ones,  respectiToly  nso>  by  com- 
Inno^n,  into  scientific  generalizations  and  manufacturing 
ions.    A  comparison  of  the  extremes  docs  not  very 

ritituly  show  this;  but  on  looking  at  tho  tiansitions  tho 
tion  becomes  uauifost.  It  cannot  bo  denied  tliitt  the 
complex  perceptions  of  which  Qtuih  sense  is  the  agent, 
togotberwith  tbe  still  more  complex  perceptions  reached  by 
co-operation  of  sovcral  senses,  are  forms  of  the  organism's 
impressibility ;  nor  that  tho  combinations,  more  and  more 
inrolvcdt  of  motive,  locomotive,  and  manipulative  powers, 
are  forms  of  tho  orgumsm'A  activity.  It  cannot  bo  denied 
tbat  out  of  these  complex  perceptions,  woven  into  genoral 
idi'fUi  siill  more  complicated,  finally  ariso  tho  prevbiona  of 

*  F«t  nplMUktlon,  no  amtf  on  "  Tho  Goaotia  of  Scknoe." 
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dividu  tfaceo  cliangtTs,  as] 
objects  impi-ost  on  ib, 
tiiodilios  its  relations  to 
these  rospectiTclv,  the 
cliangca;  wo  bco  clearly 
coiilionsj  goQuralizatioiLS, 
antler  the  one,  while  contra 
of  oporati<Mi8,  como  nndcrl 
Art,  80  fer  as  they  are  ecpJ 
tilt)  first  dirision  nn<l  the  oti 
This  trntli  boiiig  rcoogniK 
ficance  of  tlie  reciprocity  of 
and  tlio  Art«.  Each  great 
lawa  haa  faci!it«ted  men's 
each  more  eacccssful  ope 
results,  facilitated  tlio  disci 
nomy  nnd  ngricalture,  got 
buildings,  mccltanica  and  t 
tbese  wore  among  the  carlii 
wnlly  gfomctry,  as  dorelopi 
Domy ;  and  astronomy 
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I     Thicli  the  arU  furnislied.     As  we  b^vbuco  to  modern  times 
I     Ibe  connexion  becomes  increasingly  conRpicRoos.     \N''o  »oo 
I     it  in  the  dependence  of  navigation  on  astronomy,  mag- 
neiism,  and  motcorologv;  and  the  aid  rendered  to  mag* 
actio    and    tnctcorologio   kciciioo   by   navigation —in    tho 
I     dcrclopment  of  geology  I>y  mining,  quarrying,  and  irell- 
sinking ;  and  the  gnidonco  which  geology  now  gives  to  tho 
search  for  coal,  metab,  and  water.     The  compounda  and 
etements  with  which  cbemietry  deals  wore  at  first  brought 
to  light  by  the  arte ;  and  the  arts  aro  now  all  mor»  or  tusa 
dependent  on  efaetnUtry.     Tli«ro  is  scarcely  an  obsorvutioa 
now  made  in  soienco,  but  what  idtoItcs   tho   oho  of  in- 
Btnunents  supplied  by  the  arts;  while  there  is  scarcely  an 
art>proGcsa  but  what  inrolvcs  some  of  the  previsions  of 
xcionce.  This  fact,  that  tho  mntnal  aid  becomes 

ever  moro  aotivo,  further  elucidates  tho  general  truth  we 
are  contemplating.  For  aa,  when  tracing  upwards  tho  direc- 
tive and  executive  faculties,  we  found  that  their  dopcudunce 
on  each  other  grows  continnally  grcatn^— that  complete 
visual  and  tactual  perceptions  aio  impossiblo  without  com- 
pies  muscular  adjustmcnta,  while  elaborate  actions  require 
tho  constant  ororsecitig  of  the  aeaaca;  so,  among  tlicso  still 
higher  cognitive  and  operative  processes,  we  now  find  a 
reciprocity  such  tliat  each  further  cognition  implies  elabo- 
rate operative  aid,  and  each  now  operation  implies  sundry 
olidiorato  cognitions. 

Tbeso  correUtiona  aro  equally  well,  or  oron  still  better, 
seen  in  the  objectivo  nppliauoes  used.  We  may  properly 
say  that  in  ita  higher  forms,  tho  correspondence  between 
the  organism  and  its  environment  i«  effected  by  meana  of 
supplementary  aenses  and  supplementary  limbs.  jUl  ob- 
serving instromcntjt,  all  wcighLi,  measures,  scales,  micro- 
meters, verniers,  microscopes,  thermometers,  &c.,  aro 
artificial  extensions  of  the  senses ;  and  all  lovers,  screws, 
I  hammers,  wedges,  wheels,  latlies,  &c.,  are  artificial  exten- 
I     eions  of  tho  Umbii.    The  magnifying  glass  adds  but  another 
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rato  measoring  instrnments  imj: 
turtiing  and  pl&niDg;  and  tlit 
tho  aid  of  preTtoiu  measuring 
mof.  A  first-rate  aRtronotaical 
only  by  a  first-rata  dividing  en^ 
en^e  cas  be  prodnced  only  by 
toola ;  nod  bo,  tracing  the  roquir 
oomn  obvious  tluit  only  by  rvpoJ 
on  eacb  other,  can  directive  aodj 
bronght  to  perfection.  Only  by  i 
can  artificial  aenfles  be  developed  j 
ficial  scQ»cs  doo3  it  become  pood 
limbs.  f 

LasUy,  it  inay  be  romarkod  tbl 
tivo  and  exccntivo  elements  of  ItM 
baud  in  hand,  but  tbc  coinplicatiot 
gons  cbaractcrs.  That  anion  of  | 
tticH  which  wo  fonnd  to  distinguish 
nitions  of  Science,  is  visible  al» 
operations  of  Art.  Jnst  as  a  ; 
Science  is  reached  by  pnttioy  spec 

<>inla   utile 
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wc  6d^  tbat  tiwj  S0iTe  greatly  to  elacidate  the  snbjcct  of 
Um>  cbftptcr — tho  tucrcaso  of  Uio  correspoatlenco  in  com* 
picxit;. 

WMe  tracing-  Uie  intpr-dependence  of  impressibiUtioa 
sad  activities  as  they  evolve  into  regulative  nod  operative 
Eacalttcs  of  higli  orders,  tho  gronring  complexity  of  tho 
cocTCSpoadenw  has  been  illii-stratod  in  several  wuys.  The 
ptxigTessiiig  hoterogeiibity  of  the  impreasioas  received 
through  each  sense  has  shovm  it ;  and  still  more  the  pro- 
gressing heterogeneity  of  the  combinations  of  impK'SsiDii/ 
yielded  by  co-oporatioB  of  the  senses.  The  compoonding 
and  le-oompoanding  of  the  moscular  movements,  alike  of 
each  limh  by  itsolf  and  of  the  liinbs  and  body  together, 
have  furUier  exemplified  ic.  Above  all  it  haa  been  shown 
ID  the  advance  of  Uiis  reciprocity  between  the  rocipto-motor 
aote  and  the  dtri^a-mottr  acts,  which,  becoming  ever 
closer,  becomes  over  more  involved;  so  that  eventtmlly  a 
singlo  accarato  perceptioa  implies  complex  muscular  od- 
jofitmeuta,  and  a  single  exact  i^wnition  impUcs  tho  gnidanoo 
of  complex  perceptions.  In  all  which  it  in  manifest  that,  as 
alleged  at  tho  ontsct,  iidvanco  in  speciality  of  correspon' 
donee  is  in  its  higher  fonns  achieved  through  advance  in 
complexity  of  correspondence. 

How  this  increase  of  tho  coraospoDdence  in  complexity 
which  we  have  followed  up  through  the  higher  animals  to 
Uon,  has  been  continuing  during  civilization,  has  just  been 
sliown:  tlie  advance  of  the  Sciences  and  the  Arts  abiiiiiliintly 
excratdified  it.  One  note-worthy  fact,  however,  remtuns  to  be 
Domed.  Hnman  evolution,  considered  nndcr  this  aspect,  is 
not  adequately  represented  objectively  by  tlie  developing 
Sciences  and  the  Arts.  It  must  be  looked  at  also  on  its  sub- 
jective side  as  developing  faculty.  While  tliero  has  been 
advance  in  tho  complexity  of  the  cognitions  and  opera* 
tions  that  have  been  age  by  age  attained  to,  there  has 
been  mlvanco  in  Iho  ability  to  toccive  complex  coguitiona 
and  perform  complex  operations. 


science  deals.  Acoor 
Wiiljiole,  it  ia  remarked  ■ 
l^aclierSj  "  that  in  all  t| 
iliof  ivrc  cxcocdinglj-  qnic 
that  they  havo  excellcQb 
wonderful  rapidity,  bnt 
facultiL's."  That  is  to  saj 
ideas  bub  not  complox  on<i 
read  that "  aomo  of  th«in  : 
l«dgo,  but  tbc^  have  do  jto\ 
tioD."«  The  reporta  of  Hi 
a  les-i  marked  manner,  the 
a&signcd  in  tho  United  E 
chi)dr«a  along  with  whito 
ocrtaia  ago  tlto;  "do  not  c 
ing — their  iatellects  being 
cultured  beyond  a  particuli 
which  might  else  be  suspi 
tnodo  respecting  the  same 
Baker,  who  says ; — "  In  ch 
I JD  adrancc,  iu  intellectnal 
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u  dte  like  limitftHon.  "  Witlioat  f^cnius  for  discovery,  and 
iacapttblo  of  gCDCrolizing,"  the  New  Zealaudera  "arc  novt-r- 
tholess  apt  at  aoqairing  tlio  radimcDtsof  leaming"  «  >l<  * 
"boys  at  ten  jeara  otago  are  more  intcllj^nt  than  Euglisli 
boys ;  bat,  as  a  rule,  few  New  ZealaiwJers  could  bo  tnu<^ht  to 
Dqaal  Englishmen  in  their  highest  facaltieii."*  In  all  thcso 
cases,  AS  aliso  in  tho  minor  ca^cs  continually  occurring  among 
oarselvesof  inability  to  undtiTrstand  rt-afionings  pas&ingacer- 
boin  degree  of  ababruscness,  tlie  interpretation  is  that  tho 
inteUect  bos  not  reached  a  complexity  eqiinl  to  tlio  com- 
plexity of  tho  relations  to  be  perceived.  Not  only  witli 
pnrely  intellectual  cognitions  doea  this  hold ;  it  Iiolds  also 
with  what  wo  distinguish  as  moral  cognitiona.  Tn  tho 
Aaatrnlian  langango  tltcro  arc  no  words  answering  to 
jnatice,  sin,  gutlL  Among  most  of  the  lower  races,  acts 
of  generosity  or  me«^  are  inooraprcbensiblo.  Thivt  is  to 
say,  the  more  involved  rclationit  of  human  uctionii  in  their 
social  bearings  are  not  cognizable.  We  mast  therefore 
ooochido  that  the  complex  manifoatations,  intellectual  nnd 
moral,  which  distinguish  tho  Inrgc-breincd  Kuropcan  from 
tho  wnaU-braincd  savago,  liavo  boon  stop  by  stop  mado  pos- 
sible by  Bncccs»ivo  com]>1ication!i  of  faculty. 

Having,  in  tho  previous  chapters,  pointed  ont  how  greater 
length  of  life  and  higher  degree  of  life  accompany  increased 
speciality  and  increased  generality  of  correspondences,  it  is 
ncodlcBs  to  dwell  on  tho  fact  that  where  both  these  unite  in 
prodncing  oorrcapondcnccs  of  increased  complexity,  tho  Iiko 
result  must  happen.  It  may  bo  added,  however,  tliat  nob 
only  is  tilts  true  of  the  more  complex  intellectual  guidanco 
which,  through  the  medium  of  Science,  advances  tho  Arts ; 
but  it  is  true  of  the  more  complex  emotional  guidaneo 
which,  by  making  social  order  possible,  contributes  to  tho 
frcutor  individual  safety  that  social  order  brings. 

*  Tbampwa's.Kew  ZttUad.    T«L  I,  pp.  »■& 
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^o  strong  visual  iinprossfon  prodaceil  T)jr  Uie  atljacont  ^^^ 
lUoving  object  being  Die  stimulus  to  actirity ;  then,  that  tho 
Activity  mny  be  of  the  ri^tt  kind,  such  tnodification  of  tlte 
unpreojiion  aa  depends  on  tho  direottoa  of  the  body  in  spaoe 
nnat  bo  recogtmed,  and  the  activity  modified  aooordiiigly. 
the  impression  which  indicates  dangeronsnesa  and  that 
which  indicates  position,  must  togothor  control  tho  Eaotor 
changoit ;  and  the  control  must  consist  in  so  ordering  thoir 
respective  araonnts  that  tho  rctuUing  motion  may  carry  tho 
organism  away  from  tho  source  of  danger.  When  distance 
W  well  as  dinvtion  bccompii  cognizable,  and  wheu  the  oolonr 
and  shape  of  Um  object  arc  distingaishcd  as  well  as  its  mass, 
tho  stimnltu  is  composed  of  a  much  greotcr  nambor  of  ele- 
ments, united  after  a  special  manner ;  and  tho  moro  ropid, 
skilTal,  and  roried  the  conEtequont  actions  become,  the  moro 
elaborate  and  moro  perfect  are  tho  implied  combinationa 
of  motor  changes.  While  just  as  a  wrong  combination  of 
motor  changes  involves  a  fall  or  other  fiiilure  of  action ;  so, 
a  wrong  combination  of  tho  separate  stintult  entaila  a  mis* 
taken  perception. 

Space  need  not  be  occupied  in  tnieing  up  those  aimpio 
kinds  of  coHsrdination.  It  is  obvious  that  throughout  tho 
aeries  of  incrcttsiugly-oomponnd  perceptions,  inclading  even 
tbo  recognitions  of  locolitios  by  identification  of  surroundtag 
objects,  the  ronstitucnts  of  each  perception  co>operate  after 
a  particniar  manner;  and  that,  as  especially  seen  in  this 
case  of  localities,  it  is  only  in  virtue  of  a  dofinito  relation- 
«bip  among  thorn  that  a  dcfinito  perception  is  possible.  No 
tern  obvious  is  it  that  the  increosingly^eomplex  actions  by 
which  higher  crcatat«s  achieve  their  ends,  succeed  only  in 
as  fiiras  the  mascalar  contractions  implied  are  fitly  regu- 
lated in  their  order,  their  amounts,  and  their  modea  of  coa- 
jonction. 

$  167.  Advancing  &om  these  cases  in  which  the  directive 
stimuli,  though  heterogenous,  arc  made  np  of  elements  tliat 
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are  simaltaneonRly  present  to  the  souses,  to  tlie  cases  in 
whicli  some  of  their  olcmcnta  am  present  to  Uie  sooaes  ai 
tiome  not ,  we  moot  viHh  ft  sensory  co^orJiaation  of  a  nev 
and  higher  onler.  And  where  the  responding  motions,  u 
longer  occurring  as  an  inseparablo  group,  aro  divided  bj 
intervals  that  vary  according  to  circuioslances,  wo  too  i 
parallel  progrcKs  in  motor  co-ordination.  A  creature  wliid 
whon  pur»uc<l  runs  to  its  barrow,  supplies  ns  with  an  ia> 
stance  or  the  oue ;  while  an  instance  of  tho  other  occvn 
in  any  process  which,  like  tho  building  of  ft  QGst,  ii 
effijctcd  by  instalments  variously  iutcrraptcd  by  other  pro* 
cedures.  From  the  stage  in  which  a  single  put 

impression  unites  with  many  present  ones  to  oompocc  » 

tspociol  stimulu!!,  and  in  which  the  action  completed  at  a- 
tcrvals  is  tolerably  homogeneous  in  character,  the  advaan 
is  towards  a  union  of  many  past  improssions  with  pretcnt 
ones,  and  towards  a  kind  of  action  iiicreusingly  bcterogN 
neons  in  its  instalments,  xta  well  as  in  the  msuiaer  of  tbnir 
succession.      In    men's    daily  transactions,    the   oompki 
sights,  sounds,  and  mnscolar  sensations,   serving  for  is- 
mediate  guidance,  are  co-ordinated  with  rccolkctions  of  the 
persons,  places,  things,  events,  to  which  those  tmosactiotis 
refer;   and  one  who  mistakes  tho  hour  at  which   ccrtaia 
bssineas  is  to  be  done  with  certain  people  at  »  certaia 

_oflloc,  shows  us  how  a  failure  arises  from  imperfect  co. 
lination  of  the  pnst  and  present  impressions  constitatin^ 
Uio  directivo  stimulus.  Tho  opomtions  by  n-hich  wheat  is 
sown,  weeded,  reaped,  slacked,  thnshcd,  winnowed,  taken 
to  market,  and  sold,  compose  a  series  of  widely-diflbrent 
groups  of  actions  (each  consisting  of  many  minor  groups) 
divided  by  disajmihr  and  variablo  intervals,  all  combined 
to  achioro  a  single  end;  and  to  achieve  it  they  most  bo 
adjusted  in  a  particular  manner.  The  ekhontenest  of 
these  advanced  correspondences  in  which  time  past,  time 
present,  and  time  future  ore  aliko  involved,  and  which  hava 
simultuneouH  refereuoo  to  sundry  places  in  space,  ia  aa 
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tlftbomtcncss  moasared  by  tlie  number  of  pmat  inipreasioiis 
compounded  n-ith  present  ones,  and  past  actions  com- 
poonded  with  present  ones.  But  tltu  all-cGsoutinl  thing  is 
the  dofimt«Qvss  with  which  thu  comhinaliun  is  aihiptod  to 
the  combination  of  cxtenuU  circamstances— tho  goodncK* 
of  the  co-ordination. 

§  168.  A  etill  higher  species  of  co-ordituttion  growing 
imperceptibly  oat  of  tho  laet,  and  vaguely  socn  even  in  the 
illastntiona  jnst  given,  involves  not  simply  tho  union  of 
put  with  present  speciolilics,  but  tho  nnion  of  goncnilitics 
with  both.  The  perception  received  yeatorday  when  the 
barometer  stood  at  "  Fair,"  together  with  the  perception 
rvceivod  to-day,  when  it  etands  at  "Change,"  bring  no  con- 
donon  unless  joined  to  tho  generalization  that  a  futi  of  thu 
mercnrial  column  commonly  indicates  rain,  ^ay,  before  a 
tme  inference  can  be  drawn  for  t«.morrow*8  guidanco,  these 
datft  must  bo  joined  with  tho  fnrthcr  generalisation,  that 
only  when  tho  air  is  charged  with  water  to  a  certain  degree 
ia  rain  indicated  by  a  foiling  barometer.  In  other  coses,  aa 
in  that  of  a  physician  prescribing  for  his  patient,  many 
romombored  observations  of  bygone  symptoms,  many  ob- 
■ervationsof  existing  ones,  and  many  general  truths  serving 
to  interpret  tho  changes  that  have  tnkcn  place,  must  enter 
into  that  directive  proccas  which  tonninatos  in  an  appro- 
priate counc  of  treatuient. 

But  the  most  developed  form  of  co<ordination  is  that 
exhibited  by  quantitative  scienco.  In  this,  not  only  mtiKt 
specialities  b«  combined  with  generalities  after  a  perfectly 
definite  manner;  but  there  must  be  perfect  doBnitenefui 
in  oach  constituent  of  the  combination.  The  perceptions 
by  whidi  the  data  are  obtained  most  have  their  elcmenta  so 
exactly  co-ordinated  as  to  giro  measured  results.  The  laws 
of  d^iendeuco  most  bo  so  known  that  they  can  be  expressed 
nnminic&lly.  And  the  process  by  which,  out  of  data  and 
laws,  tho  prevision  is  Sually  evolved,  must  have  each  step 
17 
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tmited  with  preceding  and  saoceoding  Rteps  in  «  vmit  tlut 
is  quite  ii])ccific.  An  cstinrnto  of  the  horsc-powcr  reqniR^ 
to  move  a  given  steam^roesel  ai  a  specified  Bp«od,  ioTDtns 
these  general  tmth^  ^— that  the  rusistanco  «nconnteKd  bj' 
a  body  moving  through  fiaid  Turics  u  tho  square  of  Ot 
.vcloci^ ;  that  Uio  area  opposed  by  »  resael  to  the  «ala 
varies  u»  the  squares  of  ita  dimensions;  that  the  ton- 
nage varies  as  the  cubes  of  tho  dimensions ;  with  iimdiy 
others.  Particular  forces,  weights,  ^poctfic  graritiei, 
lengths,  brvodths,  depths,  Iiave  to  be  combiuocl  with  time 
gcuem]  truths,  c^ich  wiUi  each ;  and  the  results  hare  to  be 
further  combined  after  particular  modes.  If  one  of  tin 
generalitjes  be  applied  to  the  wrong  specialities — ifths 
fonnok  for  res^iatanoe  be  brought  to  bearj  not  on  the  figom 
reprcacntiug  sectional  area,  but  on  those  reprcaentbg  loo- 
Dago— if  tho  data  bo  inexact,  or  tho  principles  be  nusnnder* 
stood,  or  the  ouloulatioa  bo  orronoously  performed,  tiutt  Is 
—if  there  ho  imperfect  co-ordimttion  of  tlio  vuriooa  mental 
aets  involved;  a  false  conclusion  is  reached:  tlure  a  « 
&ilnre  of  cognition :  the  internal  relations  are  not  rigbll; 
adjosted  to  external  ones,  as  is  proved  by  the  results 

It  will  further  clacidato  both  this  doctrine  of  oo-ordiofc- 
tion  and  tho  general  doctrine  of  corrcKpondenoo,  if  we  coo- 
sidcr  how,  for  the  perfect  ailjustmcnt  of  inner  to  tmttt 
relations,  there  must  exist  in  the  first,  elements  and  changa 
symboliniiig  all  the  csaontia]  elements  and  changes  in  the 
last.  Undeveloped  life  is  led  by  associations  among  soim 
of  tho  eup(>rficial  attributes  of  things.  Developed  Ulb  b 
led  by  associations  among  thoso  fundamental  attributes  oa 
which  tho  actions  of  tho  things  depcud.  There  is  no  in 
variable  connexion  between  a  load  sonad  and  aa  odjaoeal 
enemy ;  and  hoooo,  creatures  in  which  one  of  these 
as  an  iudex  to  the  other,  are  ol\«u  wrong  in  tho  a^i'**'^'^*^' 
of  their  internal  relations  to  external  onos.  But  the 
nexion  between  linear  dimenaiona  and  8ohd  contents,  or 
between  velocity  and  momentum,  is  constant,  and  therefo: 


no  in- 
djaoeaU 

^^ 

iCMCOtM 
le  con^ 
or 

] 
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Affortls  mfalliblo  gnidanco.  Before  UiU  infallible  guiJanco 
can  be  IukI,  Lowcvcr,  ali  tlio  cIcmGnts  of  tbo  relation  must 
be  known.  MTbcncvcr  a  group  of  innor  relations,  or  cogni* 
tion,  ia  completely  conformed  to  a  group  of  outer  rolatioos, 
or  phenomenon,  by  a  mtioual  process — wtenover  there  is 
what  wo  call  an  utiderslatiding  of  the  phononienon— tlio 
composition  of  the  phenomenon  is,  in  a  sense,  paralleled 
by  the  composition  of  tho  cognition.  Hu)  law  thnt  tho 
tnomentom  of  a  moving  body  varies  as  its  velocity  mul- 
tiplied into  it«  weight,  cannot  be  known  until  there  exist 
in  the  mind  conccptionH  answering  to  momentum,  velocity, 
iod  weight;  it  cannot  bo  known  until  there  cxUt  in  the 
mind  ideas  of  time,  space,  and  matter,  withoat  which  velo* 
city  and  momcntnm  are  inconccivablo;  it  cannot  bo  known 
until  there  are  processes  of  thought  aiuwcriug  to  thone 
quantitative  connexions  which  "  varies  aa  "  and  "  multiplied 
into"  indicate  i  nay,  tbo  law  cnnnot.be  known  until  the 
Btntos  of  conscioufineaa  symboltEing  timo  and  spiico,  ore  80 
oo-ordinitcd  a»  to  symboliso  velocity ;  uor  until  the  states 
of  oonsdonaness  symbolizing  velocity  and  weight  are  so 
co<ordmated  as  to  eymbolizo  momontam ;  nor  until  these 
throo  are  again  co-ordinated  acconling  to  thoHC  laws  of 
Tchition  implied  by  "varies  oh"  and  "multiplied  into." 
That  is,  every  attribute  necessarily  involved  in  the  pbeno- 
mesoQ  must  liavo  its  internal  representative;  and  the 
several  laws  of  dependence  among  these  attributes  must  be 
each  represented  by  some  cotistant  relation  among  thdr 
representatives. 

These  facts  bring  out  into  yet  clcfkrcr  Itgbt,  the  gcneml 
doctrine  variously  presented  in  tbo  prccediog  chapters.  That 
ID  these  liighest  mauifcstations  of  Life  produced  by  the  cul> 
tore  of  civilization— these  quantitative  previsions  which  im- 
ply such  intense  vital  action  while  they  bo  greatly  subscrvo 
self-preservation  by  facilitating  commerce  and  tho  arts— • 
thcTO  should  bu  this  clabomto  and  complete  co-ordination 
af  inner  relations  to  symbolize  outer  reUtious,  serves  as  ■ 
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crowning  iUustration  of  the  truths,  that  Lifo  is  the  buub- 
tenanco  of  a  correspondence  between  the  organism  and  its 
environment,  and  that  tho  degree  of  Life  varies  as  the  degree 
of  correspondence.  The  many  proofs  which  have  been 
given  that  tho  lifo  and  the  correspondence  advance  himdiii 
hand,  become  donbly  couclusire  on  finding  that  tho  two 
culminate  together. 


CHAPTER  X. 


TUB  ISTEOBATION  OP  COBRESPOXDESCES. 


5  169.  There  is  one  more  point  of  view  from  wHich  the 
ptii.-Dotneoa  of  Life  mnsl  bo  contcmplutetl.  Wo  have  to 
Kioto  how,  out  of  co-ordination,  there  grow*  np  iutogration. 
Compound  imprcssiona,  a.i  well  as  tlio  compound  motions 
fpiidcd  by  tlicm,  continually  approach  in  their  apparent 
characters  to  simplo  improssions  and  simple  niotiona.  Tha 
RO-onUnated  elements  of  any  stimulna  or  of  any  act  ever 
tond  towards  nnion;  and  eventually  bocomo  distinguUhable 
fixim  oil©  another  only  by  analysis.  Further,  tho  connexion 
between  utiiiiulitii  and  iiet  alHO  bocuiiies  constantly  closer ; 
so  that  at  lost  they  nwni  two  aides  of  the  same  change- 
Only  by  virtue  of  tliia  law  do  the  higher  kinds  of  oorro- 
spondenco  become  possible.  In  its  abHcnce,  complex  im- 
prcosions  could  nut  genomto  complex  actions  witJt  Iho 
ncedfnl  rapidity;  nor  would  there  bo  timo  for  thnt  imuicnse 
multiplicity  of  adjustments  which  developed  life  displayit. 
If  Iho  two  organic  changes  which  constituto  licnsatioa  and 
motion,  did  not,  in  sapfrior  crcatilros,  follow  witli  greater 
rapidity  than  thv  withdniwal  of  a  saw]  into  its  shell  follows 
tho  tonch  of  its  horn,  nil  tliono  oorreapondenccs  with  tho 
eiivironmoDt  which  imply  any  quickness  of  adaptation 
wonid  be  impracticable.  11  tho  period  that  elapses  between 
the  gaxc  of  a  young  child  at  u  Ktmngor  and  the  lit  of  crying 
that  follows  (a  period  during  which  tho  component  visual 
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unprMsrons  aro  boing  oo-onlin&ted),  were  habitunUy  psnl- 
Mod  in  the  perceptions  of  adults — if  compoand  «^tioiis 
wore  not  formed,  and  tlio  appropriato  opcmtioas  produced 
by  thorn,  iu  periods  iDvompiuably  briefer,  fatim&a  life  mnU 
cease. 

The  acccuity  for  tbia   progreesivo  intrgration  will  ke 
most  clearly  tinderstood  if,  regarding  sensations  tta  symboli 
and  perception  aa  the  intorprt-tation  of  groapa  of  symbob, 
we  observo  what  takes  place  with  Tcrbsl  aj-mboU  and  ti» 
meaniiigs  thvy   coavcy.     'Where  intelligence  is  bnt  little 
OTolrcd,  a  nngle  sensation,  aa  of  acent,  serres  tlie  organino 
for  an  index  of  the  combined  attributes  with  which  nch 
acent  ia  connected ;  and  similarly,  in  undcrelopcd  langvip 
a  aimplo  sound  is  oeod  to  indicato  a  complex   idea.    Ia 
cither  case,  this  ayatcm  aaswcn  very  well  within  nanoir 
litnita.     But  a  largo  increase  in  the  number  of  comepoO' 
dcnces  requires    another    system.    By  scent,  only  some 
Dbjects  can  bo  distinguished ;  many  are  scentless.    Siicplu 

^sonnds  and  marks  are  too  fow  in  number  to  repruitent 
any  conjiiilcmble  ruricty  of  ideas.    Hence,  in  either  case, 

I  compound  symbols  must  be  used  before  there  can  be  a 
groat  multiplication  of  the  correspondences.  Tliiuga  UsU 
aro  withoat  odour,  and  things  that  aro  alike  in  odour,  can 
be  divided  into  aub-cliisgcs  when  imprc:i5ions  of  ooloar  and 
sizo,  as  well  as  of  Bc«nt,  can  be  appreciated.  And  when 
simple  sounds  are  endlessly  modified  by  artjcolations,  and 

1  simple  signs  aro  replaced  by  composite  signs,  it  becomea 
possible  Tcrbidlj  to  indicate  an  infinity  of  objccta,  acL% 
qualities,  &c.  But  on  what  condition  only  docs  thia  more 
clnborato  language  become  serviceable  f  or,  to  confine  tha 
attention  to  one  division  of  it — ^What  is  required  before 
composite  written  signs  can  supplant  simple  written  signs  ? 
It  is  roquiicd  that  the  constituent  elemeuta  of  each  com- 

.]K>8it«  sign  shall  bo  so  efficiently  co>ordinated,  so  rapidly 

timited  in  the  act  of  perooption,  so  integrated,  as  to  become 
cticalty  one.    Had  the  letters  that  ouiLko  up  crery  word 
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to  be  ttcpAmtclj*  identified,  as  the  child  ideotifiea  tUom  whm 
learning  to  read,  the  system  would  be  of  little  or  do  ose. 
Able,  though  it  tniglit  be,  to  cxprcsa  with  precision  all 
verbal  articulations,  it  could  never  compoto  with  the  limttvd 
systvin  of  simple  eigns,  did  it  rcn&in  thus  cuinbrons  in  ita 
applicotioD.  Similarly  with  tbo  primordial  language  of 
perception.  If  the  several  colours,  uze,  slutpe,  motion, 
direction,  and  diat&noo,  of  an  object,  bad  to  be  sucoeasively 
identified  by  the  creature  perceiving  it — if  the  object  had 
to  bo  spelled  out  in  thia  deliborut«  fashion ;  the  niulhod  of 
recognition  by  combiaed  sensations  would  yield  in  ntility  to 
the  motbod  of  rccaipiition  by  a  single  sensation.  Universal 
in  its  powers,  it  would  yot  be  too  slow  of  use  to  satisfy 
the  requirements.  In  both  cases,  however,  the  pro- 
groaBJve  inwgration  of  the  component  correspondences 
removes  thin  difficulty,  by  practically  reducing  the  com- 
pound signs  to  simple  onvs.  A  wonl  made  up  of  a  dozen 
letters  comes  eventually  to  be  recognized  as  quickly  as 
a  ungle  letter.  The  hoet  of  improssiona  involved  in  the 
perooptioa  of  a  carriage,  soctmngly  tiiko  no  more  time  to 
reoeivoand  interpret  than  a  single  sound  or  taste.  And  thus 
is  immeasurable  gain  in  the  speciality  of  tho  corre- 
andeoocs,  without  \w»  in  their  rapidity.  Let  us  glance 
at  tlw  results. 


^  170.  It  is  needless  to  dwell  on  the  apparent  simnl- 
with  which  the  many  visual  sonsutions  given  as  by 
object,  arouse  those  ideas  of  tangible  extension,  of  resist- 
ance, of  texture,  with  which  experience  has  joined  them : 
tlte  entire  group  of  sensations  and  the  inferences  drown 
&om  them,  seeming  to  constitute  but  a  single  statu  of  con- 
sciousness. Nor  is  it  requisite  to  do  more  than  indicate  tbo 
exceeding  precision  with  which  the  most  complex  oaitem- 
blages  of  those  symbols  are  instantly  distinguished  from 
nearly  identical  assemblages;  us  shown  in  our  ability  to 
recognize  by  a  single  look,  a  particular  person,  and  oven  his 
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particnlar  montol  etato.  Sat  to  couvcy  a  rivid  idc»  of  6to 
manuVT  in  wliicli  tbis  integration  of  coTrespondsmAta  lA- 
Korrcs  tlie  perceptions,  it  will  be  well  to  describe  an  expm. 
mcnt  KLowing  its  extreme  slrctigtli  and  mpidity. 

We  judge  of  distance  by  at  least  three  ecpnrale  iDdJo- 
(ions.    liVheii  tlie  observed  object  is  known  to  as,  the  in^ 
it  snbtends,  or,  rather,  the  space  which  its  image  coven  an 
the  retina,  aids  in  tho  estimate.     The  particular  focaJ  sdjot- 
ments  which  tho  cjcs  undergo  to  obtain  duttinct  vision,  ud 
which  arc  accompanied  by  certain  muHCuIar  sensations,  ulifL 
And  the  mtiscularscnsalionit  accompanying  due  conTergCMS 
of  the  visnal  axes,  supply  a  third  eridenoe.     In  ordiw; 
vision  those  indications  agree.      Bnt  by  that  ingenknaia. 
stniment  of  I'rofessor  Whmtstone's  invention — tho  Bseoi>- 
Bcopo — the  last  two  are  made  to  contmdict  each  ollisr. 
Tlie  mnBCuhir  actions  by  which  the  risnal  axes  ore  at^otttd 
being  the  more  marked,  and  accompanied  by  the  strongv 
sensations,  give  the  preponderating  ovidenco ;  and  lbs  nsnit 
is  that  when  looked  at  throngh  tho  Feciidoscope,  OOBves 
objects  seem  concave  and  coucsro  objecta  seem  conwx.  B; 
particular  management^  however — that  is,  by  adding  to  tke 
ovidenco  from  focal  adjustment  some  further  evidence— the 
verdict  of  consciousness  may  be  suddenly  reversed.     If, 
after  contemplating  the  inside  of  a  cnp  and  wondcrinjf  at  its 
.apparent  convexity,  tlio  cup  bo  turned  laterally  Itttio  by 
little,  so  that  the  outside  gradoally  comes  into  view  and 
the  <^ning  grows  more  elliptical,  there  presently  arrives  a 
time  when  tho  perception  nil  at  once  changes,  and  the  cup 
is  seen  nndcr  it.8  ordinary  aspect.     Now  the  tkct  here  to  l»o 
remarked  as  so  Rtgnificant,  ts  tho  impossibility  of  any  iutcT' 
mediate  or  hesitating  judgment.     Notwithstanding  the  ooo- 
flict  of  evidence,  there  is,  save  at  tho  moment  of  change, 
s  definite  porcqition  either  of  concavity  or  of  convexity, 
'ilio  perception  is  not  incomplete  or  obHcnre,  but  perfectly 
distmct.     Tho  preponderating   impressions  dragging'  with 
thorn  all  thotsc  other  imprevsious  which  thoy  habitually 
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imply,  produce  the  same  eflccb  as  Uiough  tbese  other  ini- 

isions  wcTo  actaally  rccoiTod,  instead  of  the  opposite 

being  received.      The  co-ordiiiatcd   ecnsntions   haw 

mc  so  integrated  that    »o   coosidcrablo  port  or  Uio 

^ronp  can  be  present  to  coiiBcionaiieaa  without  the  whole 

gronp  being  present. 

With  tlu)  oxccDtivc  procciiscs  as  well  as  with  the  directive 
processGSj  this  intognitioii  tiikes  plftoo.  A  long-employed 
combination  of  mnscnlnr  action»  i.i  itt  laflt  almost  undccom- 
posable.  The  txicks  of  walk,  of  attitude,  of  inajioal  action, 
which  children  acquire,  and  of  which  it  is  so  difficult  to 
break  tliem,  furnish  examples.  Wo  have  another  example 
in  atainniering,  wliich,  commencing  as  it  often  docs  with 
imitation,  becomes,  when  once  ostabliflhcd,  next  to  incur- 
able. So,  too,  is  it  with  peculiarities  of  handwriting,  llio 
motions  of  the  fingers  having  by  years  of  practice  boon  co- 
ordinated in  a  particular  manner,  cannot  be  othci-wiso  co- 
ordinated without  n  dogrt'o  of  lubonr  to  whicli  few  are  equal. 
Though,  by  moving  them  slowly  and  with  attention,  the 
I  fingers  may  bo  made  to  produce  difibrcnUy-formed  letters ; 
^MiH',  on  tho  attention  being  relaxed  and  the  usual  speed 
^Hptumcd,  (ho  letters  re-ocquiro  their  old  chaructera.  Siuii- 
^Krly  in  all  handicT»fts,  chains  of  pcrpolually-rcpeatod  mus- 
'  cular  actions,  however  complex,  eventually  approximate  in 
rapidity  and  eoso  to  simple  motions ;  and,  at  the  same  time, 
cease  to  bo  capable  of  modified  adjustment — tend  more  and 
more  to  produce  ono  another  automatically — grow  insepa- 
rable— become  integrated. 

Similar  integrations  go  on  between  cognitions  and  the 

rations  guided  by  them.     lu  the  child  learning  to  walk, 

to  lay  hold  of  a  neighbouring  object,  or  to  pronounce  a 

ird,  there  is  a  dvhboroto  and  conscious  modification  of  tha 

lotions  in  obedience  to  the  scnsutionfl.     Kut  in  ader-yeors 

various  muscular  adjustmenta  by  which,  firom  minute  to 

natc,  the  intentions  are  ftiltilled,  follow  the  will  iuatant«- 

ously  and  without   overnight  of   the   intellect.      White 
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Absorbed  in  g(»<sip,  tlie  sciunstren  nukes  stitch  after  tltU^ 
V>j  a  co-ordination  of  acnaatioiis  and  actiona  Qutt  haa  becocu 
next  to  inattDCtiro.    "WTron  docp  in  thought — "  abuat  in 
mindj"  as  the  phmso  ia — the  occnireQce  of  pcu-ticoUr  per- 
ceptions will  ofion  he  auconsdonsljr  followed  hy  the  actknu 
appropriate  to  thorn :  sometimes  with  ludicrous  cfTccL    Qe 
start  oQ  oao  sido  caused  by  a  loud  noico  closo  at  hand,  a 
tho  throwing  Out  of  the  arms  to  regain  tlie  haluaco  oflar 
having  Hlippcd,  shows  os  how  directire  and  excoutiTtt  pro- 
ceKsc«>,  originally  qoito  distinct,  como  to  he  so  nnited  tkc 
one  follows  tho  other  not  only  instantly  oad  withoat  nit 
(ioD,  but  ofUm  without  the  possibility  of  prevention.    Em 
whcro  tho  impressions  and  motions  are  both  extremely  ocai' 
plux,  tbo  low  niiiy  bo  trnoed ;  witQC«9  tho  feats  of  a  slutTii) 
billiard'playcr.     lu  one  of  his  strokes  wo  sco  tho  rclntin 
positions  of  tho  thrco  balls  to  one  another,  to  tho  cusliiotu, 
and  to  the  pockets,  atl  uaitcd  into  a  complex  visual  impns- 
aion  co-ordinated  with  tho  greatest  nicety ;  we  see  tbe  direc- 
tion of  the  cae,  it^s  adjuotmcat  to  Uto  boll,  the  strength  of 
its  impact,  and  tho  quality  of  its  impact^  all  accaratcly  nio& 
fled  to  suit  tho  rvqnircments ;  and  we  soo  that  by  long  hibit 
the  compound  impression  has  been  so  naitod  with  tho  am- 
ponnd  action,  that  the  one  follows  the  other  almost  mechft- 
ntcally.     No  reasoning  or  calcotation  is  repaired  ;  or,  indeed, 
is  permissible.     For  it  is  notorious  that  in  games  of  skill, 
any  lengthened  consideration  or  active  interfcrcnco  on  tho 
part  of  tho   higher   faculties,  almost    iocritshly  caosee  a 
ftiilnre.     Tho    direct  guidanco    that   has  been  cstohlisheil 
between  tho  constituent  sensations  and  constituent  motions, 
must  bo  allowed  free  play ;  and  sOccess  becomes  sore  in 
projwrtion  as,   by   conEtant  Co-ordination,   the   combined 
changes  become  pmotically  ono  change. 

In  all  which  we  may  perceive  how  that  automatic  cha- 
nict<.T  shown  in  tho  simple  corrpspondonces  of  inferior 
creatures,  is  gnuluuUy  assumed  by  moro  complex  oorre> 
Bpoadcnces — how  that  inlegration  which    tho    reflex  and 
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purely  iiutiaciive  corrospondeooes  perfectly  exemplify,  la 
|i&rluilly  uxcmplifiod  by  all  higher  correspon donees. 

§  171.  Not  only  to  tUo  constittioots  of  immcdiato  porcop- 
tion,  U>  the  clemvuta  of  composite  motion,  and  to  Die  coui- 
binatiou  of  the  two,  docs  this  hkw  apply ;  it  applies  also  to 
the  highest  processes  of  cognition.  The  mout  advanced 
ooDcepdons  of  science  dispky  it  equally  with  the  ackiovc- 
monbs  of  manipulatory  skill.  For  making  a  goneraliMtioa 
is,  in  reality,  integrating  the  various  separate  cognitions 
which  the  generahzatiou  includt^s-^uiuting  them  into  a 
eingte  cognition.  After  there  has  been  a  montAl  occnmu- 
lation  of  facts  presenting  a  certain  community  of  nature 
(remembered  first  as  ixuUtcd  facts  and  after  further  expe- 
rience oollignted  as  fnctx  having  some  rosombUoco),  there 
suddenly,  on  the  oeeurrence  perliaps  ofsomo  tj-picul  oxnniplc, 
arises  a  cognition  of  the  relation  of  co-existence  or  sequence 
commos  to  the  whole  group :  the  particnlar  &cta,  before 
loosely  aggregated,  all  at  once  crystallize  into  u  gcnoml  fncb 
— are  integmtcd.  The  mode  in  which  this  result 

IS  brought  abont,  is  the  same  lu  these  highest  cases  as  in 
the  lowest  caaoa.  Continnoua  repetition  of  experiences  in 
which  any  two  sensations  are  always  joined,  any  two  mus- 
calar  contractions  oonstaatly  performed  together,  or  nnj 
perception  uniformly  followed  by  a  itpocial  motion,  reanlta 
in  the  greater  or  less  intognvtion  of  the  component  changes; 
and,  similarly,  continaoos  repetition  of  those  more  complex 
experiences  which,  though  superficially  unlike,  on©  and  all 
present  the  same  fundamental  rcUtion  of  co-existence  or 
Bcqucncc,  ultimately  establishes  a  nnion  in  thought  between 
the  elements  of  this  relation,  and  still -multi  plying  expe- 
ricnocs  go  on  consolidating  tho  union.  It  will  bo 

obvious  without  details,  that  tho  same  thing  holds  respect- 
ing tho  gcncnUization  of  generalizations.  Tho  integmtiou 
of  correspondences  is  traceable  from  the  simplest  up  to  Che 
most  elaborate  of  the  intcUuclu&l  processes.    And  in  the 
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last,  as  in  thrs  £nt,  the  oSbct  is  to  simplify  Uie  directJTe  ud 
exccnliro  actions,  and  so  to  make  pnicticablo  IIiotc  SidjiiiU 
mcnts  tliat  would  cho  foil  from  tlio  too  »Iow  sucocasioa  tt 
tho  prooesseB  they  involred.  For  &3  tke  perccpUoo  tf  i 
complex  object  would  commonly  be  osolesa  if  the  per- 
cipient had  to  spell  out  the  oomsUtncot  sonaaUoos;  so,  toj 
scries  of  oompouiid  oxperiences  which,  ombodiod  ia  a  gtnc- 
ralixatioii,  afTord  valuAblo  guidance,  would  bo  of  littlo  Or  u 
S^Tvico  if  every  member  of  the  series  had  to  be  separatelf 
recollected  before  the  guiding  coguitioa  could  bo  fonrnd. 

}  1 73,  This  gradual  uoioa  of  the  olcmcnts  of  any  intenul 
change  by  which  the  organism  adapts  iU  acts  to  an  exlcwl 
co-osisteaco  or  sequence,  has  been,  in  common  withprenou 
traits  of  advancing  corrospondonce,  abondantly  displajeliD 
'  iho  coorso  of  human  croluttou.    Progress  tn  intcgratimi  hu 
been  a  ooccnaty  accompaniment  of  progress  in  spcciBlit; 
and  complexity,  since  withoat  it  highly  spccia]  and  comjilEa 
corrcspoodenoos  cannot  be  achiovod ;  and  hcnco  in  propor- 
tion aa  ctviliiation  has  displayed  the  lost  ib  moat  have  dis- 
played the  first.     The  one  baring  been  illustrated  in  deUit 
it  is  therefore  ncodkiss  to  illuatmto  tho  other.     SinulaTlir, 
greater  length  and  degree  of  Life,  inrolved  as  they  are  bj 
greater  complesity  and  speciality  of  correspondence,  haro 
sccoinpiuiit-il  Out  greater  intcgratiou  which  has  rentloi 
these  Dossible. 


Lnexii 


CHAPTER  31. 
TDK  COERESPONDENXES  IS   TTIEIR  TOTALITT. 

§  173.  Tboa  then  we  find  Ulaetratcd  in  all  ways  Uie  tmtb 
ean&ciAtctl  at  tho  outset,  tliat  the  connexions  among  vita) 
actions  directly  or  indirectly  correspond  ivitb  tho  cod- 
oexioiLs  among  actions  in  the  onrironmont.  Tluit  method 
which  we  songlit  out  tho  fundamental  fact  on  which  to 
a  Synthetic  Psychology,  is  justified  by  its  rosnlts.  On 
comparing  tho  phenomena  of  mental  lifo  witli  Ute  most 
nearly  allied  phenomena — tlwso  of  bodily  life — and  inqotr* 
ing  what  is  common  to  both  gmup^,  a  gcneraUzation  was 
diaclosed  which  proves  oa  examination  to  express  (ho  cssen- 
tiid  character  of  all  mental  actions.  Regarded  under  every 
variety  of  asp-jct,  intelligence  is  fonnd  to  consist  in  tbo 
establishment  of  corrcspondcncca  between  relations  in  tbo 
onanism  and  Tfrlutions  in  tho  cuTironmcnt ;  and  the  entire 
development  of  intelligence  may  bo  formulated  as  tho  pro- 
gress of  snch  correspondouoea  in  Space,  in  Time,  in  Speci- 
ality, in  Gonorality,  in  Complexity. 

Aa  hinted  more  th.-vn  once,  thcso  several  modes  in  whioh 
tho  advance  of  tho  correapondence  displays  itself,  are  but 
•0  many  different  aspects  of  ono  mode.  The  vast  array  of 
phenomena  which,  for  convenic-nco'  sake,  wo  have  con- 
eidered  under  distinct  bcnda,  furm  in  reality  ono  general, 
continnous,  and  ioscparuble  erolntioo.  By  going  on  simuU 
taneoosly,  tho  various  orders  of  progrou  described  havo 
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reitdcred  one  aaothcr  poswble.  Evwy  kind  ot  adruoM  hi 
opcavd  the  v«y  for  ttdvnnccs  of  otlii>r  kiiid.ij  nod  ikeo 
agmin  have  reacted  io  like  manner.  All  have  been  Gn* 
tlierod  by  each;  and  codi  has  bora  farthpnxl  by  aU.  Not 
only  is  cxtoDfiion  of  the  corrtutpo&dc&cu  in  lloio,  at  £nt 
rcndiTcd  [>ossibIo  only  1^  its  fxt«naioo  in  Space ;  but  nUi- 
matcly,  as  in  tlio  reaearchea  of  aatrooomers,  the  gicatert 
extension  of  the  corrcepondenoe  in  Spaco  is  mdufffd 
UiTongh  its  extension  in  Time.  Not  only  does  prognasT 
tho  cormpoadenco  iu  Time  and  Space  inTolre  incteav  in 
itA  speciality ;  but,  erentoally,  that  immense  increase  id 
speciality  implied  by  tlio  mokbg  of  tcleEcopea  and  chnm- 
meteors,  gives  a  new  pngnm  to  the  corrcspondooco  in  Tint 
and  Space.  On  the  one  band,  sooh  grcntor  oompkaily  tl 
the  correspondence  aa  is  shown  by  discriminating  betwooi 
olijocta  which  have  many  attributes  in  common,  amounlt  to 
advance  in  its  speciality ;  and,  on  the  other  hand,  admse 
in  speciality  is  that  without  which  greater  cootplcxitj  o- 
corrpspondonco  cannot  bo  rraclied.  'Whiie,  by  llie  earn- 
spoodence  to  higher  generalities,  the  way  is  opened  for 
moi^  complex  and  more  special  correspondences ;  it  ithj 
'  aconmubtlvd  experiences  of  such  more  complex  and  note 
special  corrcspfHidcnces  that  the  correspondence  t«  BtiD 
higher  genen^ilica  \»   inndo   pouihlo.  At  botb 

extn'nics  of  the  tnolution  this  eontauM  among  tbo rarioas 
ordere  of  correspondence  it)  clearly  traceable;  bnt  the 
further  the  development  advances  tho  more  intimate  does 
tbo  wiMriMtu  become.  If  we  consider  the  results  of  in* 
proved  vision  in  some  inferior  species,  we  see  that  besides 
bringing  within  view  a  wider  rt^ion,  and  bo  extending 
correspondenco  iu  Space,  and  besides  giving  earlier 
of  n[^roaching  prey  or  enemies,  and  so  extending  tho  corre- 
spondence in  Time ;  it  brings  u  greater  power  of  discrimina- 
ting among  near  objects,  and  so  iniliales  rorreepondences 
of  higher  speciality.  Similai-ly,  on  observing  what  takes 
place  in  tbu  man  of  scieoco  who  adjusts  a  (brthcr  inner 
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relation  to  nomo  rortlier  outer  rel&tioa — eay  tho  rclntioa 
betweoa  an  electric  cum>nt  and  tlio  moguetizatioEt  of  iron 
—wo  SCO  tliat  while  the  discovery  is  aa  advanco  in  speci- 
ality of  corrcepoadenoD,  it  immcdi&toly  loads  to  a  variety 
of  advances  in  all  orders  of  correspondences.     It  makes 
posaible  generalities  and  specialities  of  correspondcncu  to 
tho   phenomena  of  terrestriiil   magaotisni.     Through  tlio 
gikU-nnomi'tcr  it   leads  to  adjiistmentsj   both  gcacntt  and 
special,  between  inner  roUtiuns  and  tho  outer  rclutioos 
subststinff  »RKitig  cli-ctrioid  plicnomcna  of  various  ordc-r.*. 
In  tho  same  way  it  does  the  samo  tititig  in  rcspoct  to  an 
immcsso  rango  of  chemical  phenomena.     And  it  similarly 
brings  within  reach  a  vast  scries  of  thermal  plieuomena. 
Through  tho  agency  of  tho  electric  telegraph  whic}i  has 
also  gtown  oat  of  it,  it  makoii  possible  hosts  of  spociol 
cotrospondonces  between  men's   actioun   mid  tho  changes 
occnrring  at  remote  points  on  tho  Earth's  sarfaco;    it 
enables  astronomers  to  aacerlain  the  rclatire  longitude*  of 
observatones  wilh  the  greatest  nicety;  ond  by  supplying 
tltom  with  an  improved   mciius  of  regislt-riiig  meridional 
transits,  it  gives  bettor  data  for  calculating  tho  distances 
and  motions  of  tho  stars,  for  determining  Uie  structure  of 
otir  Sideieal  System,  for  ascertaining  the  motion  of  tlio  Sun 
through  spaco.    In  such  among  other  ways  has  this  one 
advance  facilitated  other  advances  of  all  orders  and  in  all 
directions ;  and,  in  a  greater  or  lees  degree,  tho  like  happens 
from  OTcry  odvanco. 

So  that  from  tho  lowcitt  to  the  highest  forma  of  life,  the 
increasing  adjustment  of  inner  to  outer  relalionH  'a  one 
indivisible  progression.  Just  as  out  of  tho  homogonoouH 
tissno  with  which  ovory  orgnuisin  commences,  there  ariaca 
by  continuous  difTiTcntiatiou  und  integration,  a  congeries  of 
organs  performing  Ropamto  functions  but  remaining  muta- 
ally  dependent,  or  rather  growing  moro  matually  dependent ; 
so,  tho  correspondence  between  tho  actions  going  on  inside 
of  the  organism  and  those  going  on  outside  of  it,  beginning 
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witli  sonic  Bimplo  liotnogcncoas  oorrespondcnoe,  gndailtjr 
becomes  difTurt^ntintocI  into  TUrioiu  orders  oft  corrcspoa- 
dencoH,  which,  though  oonstantly  more  and  mora  nb- 
dtrided,  mtuatun  a  reciprocity  of  aid  that  grows  enr 
greator.  Thcso  tvro  progressions  itro  in  tmth  ports  of  tkc 
Mme  progrenioD.  Without  dwelling  on  the  fiict  that  Ihe 
primordial  tissme  displays  tho  several  Tonna  of  irritability  in 
which  tho  seoHCB  originato,  and  that  tho  organs  of  earn, 
liko  all  other  orguns,  arise  by  difTorontiation  of  this  priiKir- 
dial  tissue — without  dwelling  on  the  fiict  that  tho  iin|>n*- 
sioDS  received  by  theeo  sensea  form  the  row  matetiab  of 
intelligence,  which  arisca  by  oombinatioQ  of  tbom  a&dnnut 
tlicn-furo  conform  to  tlicir  law  of  dcwlopmcnt— wjlkoiit 
dwelling  on  the  fact  thai  intelligcmca  adraooes  pari  patn 
rith  the  advance  of  tho  ncrrona  aystem,  aad  that  the  nerrooi 
fstem  has  the  samo  hiw  of  dovekipmont  as  tho  otlier  tji- 
-without  dwelling  on  tlioso  fuctH,  it  19  sufficit^ 
manifest  that  as  the  progress  of  organization  and  the  pre- 

^grcs8  of  correspondence  between  the  oiganism  and  ite  envi- 
ronmin)t>  are  hut  diEfercnt  oitpcvte  of  thu  ovolntion  of  Life  in 
general,  they  cannot  fail  to  harmouiicc.  In  this  orgamsabw 
of  experiences  wliich  conatitstes  e\-olving  lutelligenoe,  thew 
must  be  that  eame  oontinnity,  that  same  snb-divistoD  of 
unction,  that  Kam«  mutual  depinidonoo,  and  that  same  ever- 

Padnmciog  eotutnuus,  which  charucteriso  the  pbyaical  oigs- 
nization. 

§  174.  That  Intolligenco  has  neither  distinct  grades  nor 
is  constituted  of  facultios  (hat  aro  truly  independent,  bat 
that  its  highest  manifestations  aro  the  efleots  of  a  complica* 
tion  that  has  uriaon  by  insensible  steps  out  of  the  ramplDsl 
olcmonta,  is  a  conclusion  equally  thrust  npon  us  when  wa 
iani  Iron  tho  cliaroctoristics  of  tho  organism  to  tho  chaisc- 
teristios  of  tliQ  environment.  Every  act  of  Intelligence 
being,  in  essence,  an  adjustment  of  inner  to  otitor  relations, 
it  results  that  as,  in  tho  advance  of  this  adjustment,  the 


I 


VttB  00BRKSn>KDZNCB9    m  THEtIt  TOUtlTT, 

niter  relations  increase  in  number,  ht  cotdplcxity,  in  hole- 
rogen«itjr,  b;  degrees  that  cannot  be  marked,  (liero  can  be 
no  prooLso  dumurkations  between  the  sncceaaiTB  pbaaes  of 
Intelligence.  The  upacc  tbrongh  which  the  corrcepondeoce 
gradnallf  extentb,  baa  no  dcfinito  boundary  op  to  wliich  a 
eertam  order  of  mind  is  competent  but  beyond  vfaich 
mother  order  is  rcqnircd.  No  exact  length  of  time  can  be 
named  as  the  greatest  to  which  tliu  actions  can  bo  adjusted 
by  one  supposed  speoiea  of  gniding  principle.  Among  the 
specialities  of  external  phenomena  it  is  impos.<uh1e  to  fix  on 
that  which  can  bo  reached,  but  not  passed,  by  a  particular 
d^iomination  of  mental  endowment.  Environing  objccta 
and  environing  actions  pasHing  a»  tbey  do  into  higher  and 
higher  complexities  by  gradations  that  are  insenaibto,  it  is 
itnposxiblo  to  draw  among  them  a  line  np  to  which  aonio 
alleged  kind  of  intellectual  process  may  go  but  beyond 
which  it  cannot  go. 

Evidently  llien,  tho  chuifiificatioos  current  in  our  philoso- 
phies of  the  Mind  can  bo  bnt  superficially  trae.  Instinct, 
Iteasos,  Perception,  Conception,  Memory,  Imagimttiop, 
\VilI,  &c.,  must  bo  either  conventional  groupings  of  tliti 
correspondences,  or  divisions  among  tho  opoiations  which 
are  instmn>cnt»l  in  effecting  the  correspondenoos.  However 
widely  contnstcd  they  may  seem,  these  various  modes  of 
Intelligence  cannot  bo  anything  else  than  either  pai'liciilar 
ways  in  which  the  adjustmc-nt  of  inner  to  outer  relalions  i» 
achieved,  or  particular  puxts  of  tho  process  of  atljnJttin<-ut. 

'i^t  there  are  distinctions  among  tlio  groups  of  pbeno> 
mena  thus  named  ia  doubtless  true.  But,  when  considered 
in  their  esscntiala,  it  bocomoa  manifest  that  some  of  them 
merge  into  one  another  as  brnnohes  into  a  trunk,  and  that 
the  rest  are  bnt  tho  different  coiutituents  of  which  some 
branch  is  made  up. 

f  17r>.  Here  a  now  region  of  inquiry  opens  boforo  us. 
Having  foond  that    all    the    phenomena    uf   Psychology 
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como  witHn  this  rormiib  which  uuib>s  Uiem  mtli  tboee  of 
Fhfsiologyj  wo  liavo  uow  to  see  what  distio^ahes  Um  qw 
group  from  the  other.  We  decided  that  wo  should  "  bM 
fuim  tJic  re<iuireineQta  of  clear  expohitioQ  b/  first  ezhibitiiig 
cii^tiUl  oTolution  aa  it  may  bo  most  g^n^rally  conetnnd, 
luid  subsoqacntly  epccinlixiiif^  tlio  cunr<.-ptioD "  (^  ISUj. 
Oaoof  tho8«  BU-|rahnsbcca  talEcn  iti  Utr  pn^cci]ingcbn|iUn, 
which  havo  prvMUUid  pKychologica)  tnillis  uiidvr  thoir 
broadest  oxpcct  u  biological  truths.  It  rcm&ios  to  take 
tbo  other  step  by  preeonting  psychological  troths  tmda 
their  differential  a«p«c(. 

For,  as  was  pointed  out  ia  {^  M,  &n,  though  objectini 

Psychology,    a.<t   doiiHiig   vrith   a   certain    order    of  vitil 

activities,  comes  withio  Biology  considered  as  the   attic 

rCCioDCe  of  Life,  it   nevertheless  constitutes  a  sab>«cieDtt 

[olearly  marked  off  from  the  rest ;  jost  in  tbo  same  way  tiat 

'  Chemistry,  although  a  port  of  th«  general  sctonce  of  Mole- 

^onlar  Physics,  is  rightly  erected  into  a  aoparato  snh-scitiioe, 

''because  it  drals  with  the  re^distribotioDB  of  hoterogeneovi 

molccnlcs  iuKtcad  of  tbo  re^distributions  of  houogeDeoai 

molecules. 

* 

That  which  distingoishM  the  Bcicncc  of  psychical  bfe 
from  the  science  of  pliyucnl  life,  we  foond  to  be  tlie  distinct 
■.oognizuoco  which  it  talces  of  phenomena  oatode  the  orgsR- 
IHm  oa  well  as  of  phenomena  inside  the  orgaaiam.  We  saw 
bat,  passing  bi<yond  the  qnostion  with  which  Pliyttcs  deals 
— What  ia  the  connexion  between  two  phenomena  A.  and  B 
in  the  enrironment  T  and  piasaing  beyond  the  question  with 
which  l^ysiology  deals — What  is  the  connexion  between 
two  changes  a  and  b  in  the  organism  ?  th»  question  with 
which  Psychology  deals  is — What  is  the  connexion  bciweea 
'these  two  connexions T  How  is  the  relation  a  to  1>  ia  tbo 
organism  adjusted  to  the  relation  A  to  B  in  the  environment  T 
While  admitting,  or  rather  asserting,  that  Biology  at  largn 
tacitly  recognises  phenomena  in  tho  oorironmcnt  as  implied 
by  phenomena  in  tho  organism,  I  ooiuted  out  that  tho 
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recognition  is  bat  tacit,  and  that  the  great  ntasa  of  biological 
inqniric*  aro  cajrivtl  on  williout  rerercncc  to  it ;  irhcrciui  in 
Psycbology  (lie  reoognitioii  of  environing  actions  and  roln- 
tions  13  avowed  and  all-csacntial — ia  ropvated  from  moment 
to  moment — is  a  ncccMary  oompoucDt  of  every  proposition. 
Tlic  distiuctioit  then  drawn  in  the  most  general  vmy,  has 

I  recently  been  itluatrated  in  rorioua  special  ways.  For  while, 
that  we  migbt  obtain  the  most  comprehonsiTe  conception  of 
psychokigical  pbuuoinuiui,  vro  rotunioil  to  the  most  general 
point  of  view.  Mid  have  throughoat  the  foregoing  chapters 
looked  at  them  Rimply  as  vital  phenomena  coming  witliin 
the  deiinition  of  Lifo  as  a  whole ;  we  have  met  with  abun- 
dant proof  that  tho  truths  of  Psychology  diScr  from  the  truths 
of  Physiology  by  tulciug  for  their  subjoct-roatter  neither  the 
rclalioiiii  of  inner  actd  nor  the  relations  of  enter  nets,  but  tho 
adjiistmeots  of  the  inner  to  tlie  outer.  On  glancing  back 
over  these  chapters  it  will  bo  fonnd  that  in  the  first  two  of 
ihcm,  treating  of  pttrvly  physical  life  as  exemplified  in 
plants  and  in  animals  of  tho  very  lowest  types,  the  environ- 
ment was  recognised  in  tho  smallest  possible  degree :  only 
that  part  of  it  which  touched  the  organism  had  to  bo  token 
into  account.  But  the  moment  wo  rose  to  a  typo  of 
creature  which  adjusts  certain  organic  relations  to  rela- 
tions of  which  both  terms  are  not  presented  to  its  enrfaco, 
wo  passed  into  adjustments  of  tho  psychological  order. 
As  soon  as  there  cxista  a  rudimentary  eye  capable  of  re- 
ceiving on  impressiun  from  a  moving  object  about  to  strike 
tho  organism,  and  so  rendering  it  possible  for  tho  organism 
to  make  some  adapted  movement,  there  is  shown  the  dawn 
of  actions  we  distinguish  as  intelligent.  As  soon  as  the 
organism,  feebly  scusitivo  to  a  jar  or  vibration  propagated 
through  its  medium,  contracts  itself  so  ns  to  bo  in  less 
danger  Irom  tho  adjacent  source  of  disturbance,  we  perceive 
a  nascent  form  of  Ibo  life  chis-sed  as  psychical.  That  is  to 
say,  whenever  the  correspondences  exhibit  some  extension 
in  Space  or  in  Time,  some  increase  of  Speciality  or  Com- 
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§  177.  The  two  great  clasocs  or  vit;il  actions  called  Plijsio- 
logy  ftnd  PnycLology  aro  broadly  distinguialied  in  this,  that 
while  the  oue  includes  both  simuIttmeonB  aai  sacKOssivo 
chaogea  tlie  other  includes  succoHsiru  chnngcs  only.  The 
phenomoiw  fonning  the  subject- matter  of  Phyaiology  present 
themsdres  m  lut  ininicn;su  nambcr  of  difiurcnt  series  bound 
np  together.  Those  forming  the  anbjoct-matter  of  Psycho- 
logy present  themselves  aa  bat  a  single  series.  A  glanco  ftt 
the  mftny  continuous  actions  constitating  the  life  of  the  body 
at  laige,  shows  that  Ihoy  uro  synchrououa— that  digestion, 
circulation,  rcspiiutloQ,  excretion,  secretion,  Ac,  in  all  their 
many  anb>diviaions,  nro  going  on  at  one  time  in  mutunl  de- 
pendence. And  the  briefest  introvpcotion  makes  it  clear  that 
the  actions  constituting  thought  occur,  not  together,  but  one 
after  another. 

No  impassabla  chaiim  between  them  ia  thus  constituted 
however.  Even  wero  tho  highest  psychical  life  ahfoluldy 
distingmehed  from  physical  life  in  the  w«y  alleged,  which  we 

I^K*  TfciseliiptCT  and  «11  Jta  moTCMOricatnpodngPart  IT,,  rau»ia  In  tmb- 

I^JMll*  Uis  umo  u  in  tlio  orijfiDftl  •dlticm.    Ttio  mmicroioi  cbutjtM  ef 

¥     WfNHWo,  omuaiana  of  aupcrdaoa*  pMugci,  and  occMicmal  xlilitioiw  <if 

WpJiiwtcffy  •eotmcMi,  havo  hnea  iroGh  only  aa  ccmilacfl  to  tho  dearw  fn- 

MSlatiun  o(  the  doctrtnta  act  [ortli— tbc  doctrino*  tbcmadva  being  oa- 

»fc»npit      I  DBiDo  tliia  tor  a  nuon  nfficicDtly  lodiutod  ia  th«  ptv(ao& 
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shall  presonUy  9oe  r«aaos  to  doubt,  it  woald  atiU  bo  tne 
that  psfchicai  life  in  its  lower  phaaee  is  not  tfatu  &. 
tingoished :  tho  dietiiiction  tsnavn  on\y  in  tho  eoano  of  Titil 
progression.  Thnt  gradual  difTorouiiution  and  integiBtion, 
soett  alike  in  Ute  evolatioa  c^  organic  stmctares  and  in  tb 
evolution  of  tho  corrospondcnco  between  their  acttoni  iiid 
action;!  in  the  environment,  in  ul-to  seen  in  tlio  scparatin  oT 
this  correspondence  into  ita  two  groat  orders.  Wliile  tliro«gk 
it  haTO  resnltod  the  various  subordinate  divisions  of  Oh 
corrospODdonoc,  through  it  nUo  has  resulted  this  foadi- 
mental  division.     We  will  look  at  a  few  of  the  facts. 

Passing  over  tho  small  animals  moved  by  cilia,  in  whicfc 
tho  indApondonoo  of  the  many  irritations  and  motions  sinuil- 
taneouitly  going  on  is  manifest — passing  over  the  Zoopl^tei, 
in  which  moderate  local  stimulations  prodnco  local  oontno* 
tioas  withont  airi>cting  the  organism  as  a  wholo — pasnng 
over  these  creatures  devoid  of  nervoos  systems,  lot  at  con- 
sider what  happens  when  tlio  nervous  system  hss  attaioed 
some  development.  In  such  so-called  ikdiota  aa 

tlio  Star-fish,  each  of  tho  scvcml  like  divisions  oontpoeing  the 
body  "  is  connected  with  a  ganglionic  centre,  thai  seevtt  to 
bo  subservient  to  the  functions  of  its  own  division  alone,  and 
to  have  litUo  communication  with,  or  dcpendenoo  npon,  tho 
romauider."*  The  result  is  that  what  elemontaiT-  psyohKsl 
changes  the  creature  manifests,  take  place  simnltaneoosly  in 
diiTerent  parts  of  its  body :  each  part  separately  responding 
to  the  impressions  made  on  it.  And  hence  the  &ot  that 
for  B  length  of  time  after  being  divided  from  one  another, 
the  raya  Mvcrally  continuo  to  exhibit  tlioir  ordinsiy 
,  actions.  In  the  ArlieuUla,  specially  fitted  by  their 

Etructnro  for  showing  it,  this  dispersion  of  the  psychical  life 
is  well  brooght  out  by  experiment.  "  The  Mantu  religioia 
cnstomarity  places  itself  in  a  curious  position,  especially  wlun 

■  Cuponltr'*  Priiic^>!a  of  ComponUirv  PkjfM»n.    Fonrtb  editica, 

p.  es«. 
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threatened  or  attacked,  resting  apoa  \t»  two  poetenor  pain 
of  logs,  and  oloTnting  its  thorax  wiUi  the  anterior  pair,  wliich 
Are  ortnod  with  powerTal  vinws :  sow  if  the  anterior  aogmeot 
of  the  thorax,  with  its  attachiid  mombvr!;,  I>o  removed,  the 
posterior  part  of  tho  body  will  atiU  remaia  balitiic>.rd  upon  the 
four  b^  which  belong  to  it,  rosistbg  any  attempts  to 
overthrow  it,  recovering  it«  poaiUon  whoa  disturbed,  and 
performing  the  same  agitated  movements  of  the  wings  and 
elytra  as  when  tho  onmatilatod  iuaect  is  irritated ;  on  the 
otlier  hand,  tho  detiidjed  portion  of  tho  thorax,  which  ooo- 
tains  a  ganglion,  will,  when  lepamtcd  from  tho  head,  Bot  in 
motion  its  long  arms,  and  impress  their  hooks  on  tho  Cngvrx 
'whioh  hold  it. — If  tho  huad  of  a  CatUpedc  be  catKifT,  whiUc 
it  is  in  motion,  the  body  will  oontinno  to  movo  onwurds  by 
the  action  of  the  legs ;  and  tlie  same  will  take  pluco  in  tho 
eopar«te  parts,  if  tho  body  bo  divided  into  several  distinct 
portions.*    •    *    *    If  tho  body  bu  opposed  in  iUi  progress 
by  an  obstoclo  of  not  moro  tlian  half  of  its  own  height,  it 
uotmta  over  it,  and  moves  directly  onwards,  as  in  its  natural 
Dtoto ;  bat  if  the  obstacle  be  c<)aal  to  its  own  hvight,  its  pro- 
greu  ij  arrested,  and  tho  cut  oxtremity  of  tho  body  reiuuins 
forced  op  against  tho  opposing  substance,  Oie  Ugs  tlill  con- 
ftntufl^  to  mm;e."*    All  which  facts  imply  that  ovon  in  ani- 
mals of  this  oomparatiToly-advAnccd  organization,  both  orders 
of  vital  changes  arc  simulfjineou-t  and  successive :  the  diffe- 
rentiation of  the  psychii^al  from  the  physical  life  is  but 
slight.  Even  among  Vertebrata  of  high  typos,  this 

diOerciitintion  is  by  no  means  complctv.  Uuuy  of  tho  actions 
are  partly  voluntary,  partly  automatic;  and  may  bo  purformod 
with  Tarioos  degrees  of  consciousness,  or  without  conscious- 
ness. This  is  implied  by  the  fact  that  aenaatioos  can  bo  n»- 
ceired,  and  compound  movements  performed,  in  tho  absence 
of  the  great  nervous  centres.  Experiments  on  decapitated 
frogs  yield  clear  proof  that  actions  of  oonsidcrable  comploxi^ 


"  Ctep«nt«ar'*  PrUdplt*  of  Comparaliix  Phyitology,  p.  S05. 
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d»y»  coDtinued  to  bronthc,  1 
inorcments,  nltliougli  boni  ] 
boUnm.  Apart 

■onal  experiences  of  cvoiyl 
there  iirt*  lasoy  actions  bek 
wtiich  either  may  or  tnsy  nd 
Tho  motioD  of  the  legs 
various  muitculiu-atit]  toctnitl  I 
the  state  we  call  volition,  mal 
scdouBoess — may  be  thought 
walk;  or  they  msy,  u  in  oi 
wholly  out  of  conaoiou 
while  eating  display  a  i 
which  each  morsel  is  i 
tbc  mouth,  may  pcrhftps  b»  Jj 
of  our  thoDghta;  though  9 
oouvemtion,  thty  obtrude 
rmy  slightly.  But  miiny  of 
involvod  uro  next  to  ancoi 
which  the  kuifQ-luiadlo  givca 
is  grasped,  and  the  maHcola 


So  that  only  by  grndtml  diflcronti&tioii  have  the  itctiona 
constituting  psycIiiciU  life  bccomo  specially  snccessivc,  in- 
■tfiod  of  fiiinultaticoDs  and  eacdeftsivu ;  and  tHe  distinction 
is  not  even  now  complete.  la  tbo  law<»k  types  eocL  part 
«f  the  org«niiiiii,whi]e  it  performs  by  and  for  itaelfall  other 
vital  functionii,  abto  responds  by  and  for  itself  to  external 
Blimalt;  and  the  psychkal  changes,  or  what<  foreshadow 
(hem,  are  both  simnltanoons  and  aaccessiTe  to  &a  great  an 
extent  aa  the  physical  changes.  When  a  non'ona  syatcm 
makes  ita  appeannce,  theso  incipiently-poychical  duuges 
bsoome  slighUy  oo-ordioatcd — have  their  Torions  strands 
coonectod.  As  the  ncrrotta  system  develops  and  integTat«B, 
tho  twisting  of  tbeso  variotui  Ktrands  of  changes  into  one 
thread  of  changca  grows  more  decided.  But  to  tho  last 
thoir  union  reinains  imperfect.  The  rital  actions  consti- 
tuting the  subject-matter  of  Psychology,  while  distinguished 
from  other  vital  actions  by  their  tendency  to  assomo  the 
form  of  a  Bioglo  scritM,  uvver  abnolvteli/  attain  that  form. 


§  17$.  This  distinction  between  the  psychical  and  the 
physical  life  will  be  most  clearly  underatood,  if  we  conaider 
the  mode  in  which  it  Gnt  appears  and  tho  louding  stages  of 
ite  progress. 

Througliout  tbe  homogeneous  tiBaae  of  which  the  lowest 
creatures  conaist,  there  is  complete  community  of  actions. 
The  vital  processes  go  on  simultaneonsly  in  many  placi-^ 
alike.  These  primordial  organisR)*,  if  orgiuiiaiuB  they  can 
bo  colled,  exhibit  no  diiTerentiatiouB  of  atructuro  or  func- 
tion ;  and  thus  the  two  great  diviBiona  of  hfe,  equally  with 
the  snbdifiaiona  of  each,  arc,  in  the  beginning,  one. 

nma  m>  br  Uut  w»  caanol  ral!  any  ol  ikem  kboolntdy  uncoDiicloiu.  When 
walking,  there  is  tho  ItuMmotiie  wriwi ;  there  may  bo,  nixlvr  cortain  cir- 
cvDututoi,  k  tMtuiJ  Mri<«;  there  ia  vcr^  olUo  fin  mywilf  at  Icaat)  an 
andUory  ntMi,  oanttiMtiiig  Mmui  melody  or  tngmeat  of  a  raeludy  whish 
bansta  aio ;  and  tliet«  it  tbe  vinul  mHo*  :  all  of  which,  anbunliuaU  to  tho 
domutanl  coiunounioai  tonnod  by  Miino  CtaId  nf  reSistton,  ai«  Dsnliuaally 
eroatinjE  It  and  weaving  thcnwelvM  ioto  It. 


1M 
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Hio  fint  gretA  ditteTtsitmtkm  cetobliahed  ii  Uul  betirm 
(be  inner  and  oat«r  tisnteo — iho  Mibstanee  of  ti»  bod;  nJ 
iu  luniting  tDBmbmoe.  The  parts  of  the  orifpn*!  pntm 
plasm  are  sobjoct  to  bat  ■  siagle  contnut  of  coodttioB*— 
tliat  botwd-n  contact  with  one  uioUier,  and  contact  wilk  th* 
environment.  The  external  portion*  are  bathed  hf  Ike 
■urronnding  mediam ;  tl>e  internal  portions  are  not.  Aal 
in  response  to  tbis  primary  nnlikeness  of  conditions,  tknt 
ercntnaUy  ari»e  nnlikeneases  of  stnictare  and  taaetiaa. 
That  which  b  permanently  oatermost  tekce  on  the  taoHSti 
form  of  vital  action  which  its  eircnmstaDoes  ^— — *^  llll 
I  which  ia  penn&nentljr  innermost  simiUrly  assomes  a  wm 
specialized  order  of  activity  {Prin.  of  Bio.,  ^  287). 

The  division   of  l&bonr  tboa  oomn>cnccd  may  be  can- 
I  sidered   as  at   &nt  phj-siological  only.      In  virtne  of  iU 
[position,  the  sorfitoo  necessarily  monopolizes  the  doticof 
'  AbeorpUoo— ihe  taking  in  of  water   and   ualrimeiit  ani 
oxygen ;  while  to  the  included  mass  remain  soGb  datieR  u 
its  inclusion  permits.      And  when,  by  inrolntioR  of  tie 
I  carbce,  a  stomach  is  formed,  the  change  imphei  a  furtkr 
'  •epomtion  of  duties,  sach  that  nutrition  is  chiefly  conGnel 
to  one  part  of  the  limiting  membrano  and  aention  to 
another.     But  the  advance  is  not  an  advance  in  the  pbjjaiy 
logical  division  of  labour  solely.      It  is  at  the  same  tiiM 
an  advance  towards  the  siipttration  of  psychical  actions  front 
I  physical  ones ;   and  is  even  a  first  atcp  towards  bringing 
I  psychical  actions  into  serial  order.     Mecessarily  assoming 
the  vital  oi&oes  entailed  by  its  cxtemali^,  the  shin  also 
'iMsnmes  tlio  office  of  receiving  all  those  impressions  which 
form  the  raw  material  of  iowUigeace.      Hie  medtantcal 
and  other  chongos  going  ou  in  the  environment,  can  bo 
r(.'H]>oudcd  to  by  tho  organism  only  when  it  is  affected  by 
them;   and  any  change  they  work  in  it  most  be  proxi- 
mately experienocd  by  its  surface.     Tho  skin,  tlien,  being 
the  part  immediately  subject  to  the  various  kinds  of  exter- 
nal stimuli,  UGcessorily  becomes  tho  port  in  which  psychical 
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ages  we  origbated.  An  ooobBsted  with  tbe  contauied 
e,  it  comes  to  be  more  cwpocially  concx-racd  in  tliat 
ftdjustmcDt  of  inner  to  outer  relutions  whjcli  cousUtutvs 
iDtelUgeiice.  Uul  now  morlc  the  implication.     Tlio 

changca  conatitiiting  tho  physical  lifo  cootinuo  to  go 
OD  Btmoltaneouslj  througltoub  the  entire  maaa.  Tk<wo 
vhich  foreshadow  the  psychical  life  are,  in  an  increasing 
dvgrcv,  locnlisod  on  thu  outside  of  tho  mums — belong  to  its 
outside  primarily  and  affect  some  other  porta  secondarily. 
SpeakiBg  generally,  therefore,  wo  may  say  that  while  the 
physical  changes  aro  being  everywhere  initiated  throughout 
a  goltd,  the  psychical  onoH,  or  rather  thoeo  out  of  which 
psychioal  ones  arise,  admit  of  being  imbiatod  only  on  n 
tutface.  Hence,  even  by  this  primaiy  diflerentiation  tlio 
incipient  psychical  life  comoa  to  bo  distinguished  &om  tho 
purely  physical  life,  by  the  diminished  (lutmtity  of  simul- 
taneous changes  it  includes. 

SnbBeqnest  differentiations  h&ve  like  natures  and  results. 
This  sensitivonoss  which  forms  tho  iMusis  of  psychicnl  life, 
ia  in  the  begiooing  diffused  uniformly  over  tho  whglo 
surface ;  bat  it  presently  bocomcs  in  some  dogroo  coooeu- 
tratcd.  Thongh,  gcnemlly,  all  parts  of  tho  skin  remain 
impressible  by  touch,  yet  certain  parts,  having  positions 
which  expose  them  to  Ireqnont  tactual  impressions,  become 
more  smoeptiblo  than  tho  rest ;  and  in  thcso  parts  mo«t 
of  tho  Bonntiona  arise.  That  is  to  say,  tho  cpi-pori[^eral 
changes  forming  the  raw  material  of  intelligence,  by  being 
restricted  in  tho  area  of  their  occnrrcnco,  Iiavo  the  charac- 
tvristio  of  simultaneity  furllier  limited;  and  tho  more 
highly  developed  the  tactual  apparatus  tho  moro  marked 
is  the  limitation. 

&till  greater  is  this  limitation  renderod  by  the  ovolntion 
of  special  ecnses.  The  olfactory  and  gustatory  sensations 
uru  locaIix«d  in  smailer  tracts  than  is  the  sensation  of 
touch ;  and  each  of  these  tracts  is  littlo,  if  at  all,  capable 
>f  nndorgoiog  moro  than  one  change  at  a  time.    Visual  and 
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Miditory  impicisions  ore  receivable  only  witbin  jrot  c&mms 
nnats ;  and  even  tha  two  areaa  SDScepLible  of  CMch  booome 
fundumally  one.  The  eara  aro  siinaltaDeonal;  a&ctod  I; 
the  Minio  sounds ;  nnd  iu  the  big-hrat  creatures  tbe  eyes,  beisf 
BO  plnc«d  M  to  coBTDTgo  tlutir  axos  od  tbv  somo  object,  yield 
to  oonscioDSneaa  wbat  seoms  to  be  one  ining«.  Nny,  cm 
witliin  each  gronp  of  visual  feelings  concentration  is  manifat 
Thu  gitrntost  BontttirODCEs  of  the  retina  ia  confined  to  t 
tniuute  spot;  and  the  fvdingH  initiated  in  tJiis  spot  dooi- 
nslo  over  the  olkers  iu  c«nscioiisocss.  K  wo  add  that  wkn 
tbo  most  advanced  intelligence  is  reached,  the  Bcnsatimi 
ariaing  in  tbo  aoso  and  tbo  potato  nro  but  occaaiooal,  while 
thoso  arising  in  tlio  cjes  nnd  eani  are  porpctnal ;  it  wiU  le 
to  what  extremely  amall  portions  of  the  organism  Ik 
changes  which  form  thu  chief  raw  materials  of  intelUgeiKc 
aro  nltim&telj  confined. 

CuQtinued  differentiation  and'  integration,   tliua  oouoeo- 
tntiiig  the  actions  oat  of  which  psychical  life  is  evolved,  finl 
on  tJie  fmriaco  of  the  or^ui^m,  oAcrwards  on  certun  n^ou 
of  that  HTu-foce,  afterwards  on  those  nio«t  tpociatized  parts  of 
it  constituting  the  organs  of  the  higher  senses,  and  fiDally  in 
minnte  parts  of  these  porta,  necessarily  render  the  paydiieil 
Itfb  moro    and  mora  distinct  from   tho  physical    Ufa  bj 
bringing  its  changes  more  and  moro  into  sorial  order.    We 
hare  notliing  to  do  with  the  progrcsnire  dcvelopmeot  of 
the  norvoaa  aystein,  and  the  actions  that  are  ouried  o» 
tiiroagboot  ita  mass.     These  internal  actiona  are  initiottid 
by  the  eztcmal  ones  to  which    the  sou»o«   aro  snbjecL 
And  just  in  proportion  as  the  external  ones  tend  towards 
I  the   serial   forin,    tho    consequent    internal    oneB    do    llw 
•umo. 


§  179.  This  growing  sei-iality  in  tho  psychical  changes  ta, 

indeed,  occossitated  by  advanoo  of  tho  correspondence,    la 

other   wordti,   tho  advance  of  tho  correspondence,  tbe  dc- 

■  vclopmcnt  of  coosviousnesa,  and  tie  increasing  tendency 
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towards  a  linear  order  tu  the  psychical  dumges,  aro  diflfeicnt 
aapocls  of  tlic!  same  progression. 

For  Ituw  ouly  cun  the  conMtitiiont  changes  of  any  coioptox 
corrcspondenco  be  oo-onliuated  ?     Thowi  abilitios  which  an 
intelligent  crcaturo  possesses,   of  recognizing  direrse  ex- 
ternal objccU  nnd  of  odjtuting  its  actions  to  composito  phc- 
noniena  of  various  kinds,  imply  a  powrr  of  combining  nuiny 
separate  imprcssioaB.     Thcso  separate  impressions  are  re- 
ceived by  the  senses — by  di9(;ront  psrts  of  the  body.    If 
th(iy  go  no  fnrthcT  than  the  plsccs  at  which  tlioy  are  received, 
they  are  oseless.     Or  if  only  some  of  them  are  brought  into 
relation  with  one  another,  they  oro  oseless.     That  an  effectual 
a^osttoent  may  bo  oiado,  thtry  must  be  all  brought  into  rela- 
tion with  one  snother.     But  Lhis  impli^  some  contro  of  com- 
nonication  common  to  them  all,  throngh  which  they  aererally 
pass;  and  as  thoy  cannot  pass  through  it  Btmaltanoously, 
thoy  most  pass  through  it  in  succession.     So  Uiot  as  tlio 
external  phenomena  responded  to  become  greater  in  number 
and  more  complicated  in  kind,  the  varied  and  rapidity  of  thu 
changes  to  which  this  common  ccatro  of  communication  is 
sabject  most  increase — there  most  result  an  unbroken  scries 
uf  these  changes — there  most  arise  a  consciousness. 

Henco  Uio  progrtiss  of  tho  correspondence  between  the 
organism  and  ita  environment,  necessitates  a  gradual  rednc- 
tion  of  the  sensorial  changes  to  a  sacceHsiou ;  and  by  so 
doing  evolves  a  distinct  coosciousness — a  consciousness  that 
beeomes  higher  as  the  succossion  bocomes  moro  mpid  and 
the  corraspondeace  more  complete. 

§  ISO.  Ttiat  mental  phenomena  constitate  a  series  is  a 
doctrine  of  old  standing,  and  cue  tlie  general  truUi  of  which 
nono  call  in  quostioa.  As  wo  havo  soon,  however,  it  is  to  bo 
understood  in  a  qttali6ed  seneo.  When  the  facts  are  con- 
templated objectively,  it  be>come8  manifest  that  though  the 
changes  coiiHtituting  intelligence  approach  to  a  single  suc- 
cession, they  do  not  abaolutely  form  one — that  there  are 
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constantly  being  perfonnod  actions  of  an  intelligent  Idiid 
which  are  not  present  to  conmioasncsg — nod  that,  thiM^ 
tho  niAoy  gnvtiitioDS  between  completely-consoioDs  aetiou 
aiid  complotely^anconscioas  out's,  tho  psychical  ck»Bfa 
merge  into  tboao  which  wo  distinguish  as  physical.  \fha 
wo  convidcr  the  facta  subjectively — when  we  inUurogilf 
<»^nitoioniine«R,  we  find  that  though  the  general  Berialitytf 
the  cliaogeB  is  obvious,  thero  are  many  exporiencra  wind 
mako  us  hesitate  to  asaeri  coniplet«  serial)^,  liet  oi  ei- 
amino  one. 

I'lte    viaoal    impreaaiona    we    receiro  from   moment  to 
montont,  thoogh  ordinarily  rogarcidd  as  singto  ststos,  are  in 
reality  moltiple  ones ;  and  it  becomes  a  perplexing  qncstiM 
how  far  each  of  these  can  be  considered  a  member  of  a  Kaen 
aericii  of  changes.     Besides  the  partic-ulnr  thing  to  whidi  da 
eyes  are  directed,  many  other  things  are  partially  mco  ;  ud 
no  clear  separation  can  bo  made  among  the  dejpreea  ti 
dcfiniteness  with  which  they  are  presented  to  consciow- 
noss.     Only  one  point  of  tho  object  looked  at  is  peneittd 
with   perfect   distinctness.     Yet  it  cannot  be  oud  thai 
consciousness  is   entirely  occupied  with  this  one  point; 
for   the;   object  as  a    whole    may    bo   identified    by    tha 
single  glance  directed    to    this  one  point.     Obvionidy  out 
i-ouHcionsncss  of  things  within  the  risible  area,  becotnc* 
smaller  as  they  become  moro  remote  from  the  contro  to 
which   the  ases  of  the   eycH  converge.     Obvioiuly  tboro 
ia  uo  particular  distance   from   tliis  oentre   at  which  we 
can  say  that  oonscioitsnesa  ceases.     And  thus  there  would 
seem  to   bo  a   grctit  number  of  nascent  cooscioosDeaw* 
of  dilTcrent  intensities  existing  at  the  same  moment.     Only 
by  a   certain  license,  then,  can   the  internal  change  pro- 
duced by  a  visiud  impression  be  called  single.     Strictiy 
vpcaking,  it  is  a  moltitudo  of  simnltancoas  changes  booad 
together.  Still   more    conxpicuous    becomes  the 

qualification  wtlli  which  we  must  accept  tho  doctrine  that 
psychical  changes  aro  distinguishod  by  their  ^riality,  when^ 
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&om  tho  stale  of  conscionsnesa  proclucod  by  a  vuiaal  im- 
pression, wo  go  oa  to  obscrvo  tho  atato  of  conficionsncss 
known  as  the  resulting  pcrooptJon.  TIiv  various  distances, 
solidities,  Btrncturea,  &c.,  which  appear  to  bo  imniodiat«ly 
giron  in  tho  impression,  being  really  known  by  inference, 
MTenlly  imply  mnsy  changm;  and  tlioso  chaogea  are 
practically  synchronouti  iirith  tliose  constituting  tho  im- 
prcflsion  iteolf,  since  the  pofiitiotis  and  natures  of  the  ob- 
jects arc  rooognizod  in  the  instant  of  porcoptjon.  So  that 
beyond  that  complexity  of  a  risaul  couscionsacss  due  to  tfau 
many  co-existing  feelings  and  relations  it  includes,  there  is 
a  farther  complexity  caused  by  the  many  represented  feel- 
ings  and  rclationii,  which  am  »o  closely  nnited  with  tLo 
prcsontcd  ones  as  soomingly  to  form  with  thorn  ono  con- 
sciousness. 

Nerercheless,  the  doctrine  that  psychical  life  is  diatin- 
goiabed  from  physical  life  by  ooDsistiog  of  suooessivo 
changes  only,  instead  of  snccesMVO  and  simultaneous 
changes,  may  bo  shown  from  tho  very  facta  hero  cited, 
l-'or  tltough  a  visual  impression  makes  us  nasccntly  con- 
scious of  many  things,  yet  there  i«  always  some  ono 
thing  of  which  wo  are  more  consoons  than  of  the  rest. 
And  when  wo  so  look  at  this  one  thing  as  to  perceive  it  in 
the  true  veoso  of  tbo  word — to  know  it  as  such  or  such,  wo 
urc  almost  exclusively  occupied  with  it.  Tlioagh  tho  images 
of  other  things  are  all  tho  while  being  impressed  on  the 
retina,  and  are  prodncing  changes  there,  yet  these  ore 
not  appreciated  internally — are  scarcely  more  than  physi. 
eal  ohang^es^-do  not  undergo  that  co'ordioation  with  olhL'rs 
which  constitntcs  them  psychical  changes.  And  this  fact, 
that  in  proportion  u  any  object  scon  is  distinctly  thought 
of,  tho  otiicr  objects  within  view  cease  to  ho  thought  of, 
shows  clearly  how  consciotwincas  becomes  more  definitely 
serial  as  it  rises  to  a  higher  form.  la  brief,  we  may  say 
tliat  while  Hie  outer  strands  of  changes  which  oonstituto 
the  tlireod  of  consciousness,  are  indefinite  and  loosely  adhc 


iriac  most  developed  form 
luTC  into  a  secmiiifrly-singk 
tlicac  statoa  are  physiologic 
psychologically  composite,  y 
become  consolidated  elemen 
be  regarded  as  Boverally  simp 

§  181.  Sncb,  then,  la  the 
GradnaUy  differentiated  from 
conatitoting  bodily  life,  tliis  1 
stitating  mental  life  aesiimea 
ment  in  proportion  aa  intollige 
serial   arrangement  never  beo 
bnman   conscionsneas   it    appi 
the  highsat  procesaea  of  this 
only  on  condition  that  ita  sno 
they  may  be  in  natnre,  ahall  cc 
cally    elementary.     The   fact   i 
preases  a  relation,  and  that  eve 
two  terma,  of  itself  proves  th 
tatea  serial  arrangement  of  itfi ' 


§  182.  Alt  Life,  whether  physical  or  psychical,  being  the 
combination  of  citangca  in  correspondence  nith  external  oo- 
existences  anil  sequences,  it  re^itilts  that  if  the  changes 
constituting  psj'chical  life  occur  in  socoMsioa,  the  law  of 
tlicir  soccesaion  most  be  tliu  Invr  of  thoir  correspond- 
ence. 

An  ndeqnato  statement  of  this  taw  ts  by  no  means  easy  to 
fmd.  Did  the  phenomena  in  the  cavironmont  fonoj  like  the 
plicnomoua  of  conseioasaws,  a  8uccea»ioii,  tlicro  would  be 
no  difficulty.  The  entire  fact  would  be  expressed  by  saying 
that  the  internal  succeesion  parallels  the  external  sacceasion. 
Bnt  tJie  enrirooment  contains  nutny  eaccGsfiions  of  phono* 
mi>na,  going  on  aimultnnooasly.  Fnrthor,  there  are  found 
in  it  a  great  ntrioty  of  phonomonn  which  aro  not  succpssiTO 
at  all,  but  co-exifitent.  Again,  it  is  tmliroited,  and  the  phe- 
nomena it  includes  arc  not  only  innumerable,  but  iuKciuiibly 
pass  into  a  relative  non-oxiat«uce  aa  the  distance  from  the 
organiam  iucreoaea.  Once  moro,  the  environment,  relatively 
considered,  is  ever  varying  as  the  organism  niovcit  from 
place  to  place.  IIow  then  can  the  snccossioa  ot  psychical 
changes  bo  in  any  way  formulated  P  How  is  it  possible  to 
expreiss  the  law  of  a  single  series  of  internal  phenomena  in 
terms  of  ita  correapondcnco  with  an  infinity  of  external 
phenomena^  both  serial  and  noa-serial^  mixod  in  tbe  most 
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he<«rogpiiPons  marmer,  and  preseatod  to  the  moring  c(- 
gatuMui  in  fortuitous  oomliiDatioiia  never  twico  alike  I 

Were  it  not  that  the  inner  relations  muet  correspond  " 
trho  oabcr  onea;  and  that  tlicrororo  the  order  of  itatnof 
i^onitcioumcsa  mtut  bo  in  some  way  expressible  in  ttrma  of 
the  external  order ;  we  night  despair  of  finding  any  genial 
law  of  psychical  changes.  Even  as  it  is,  wo  may  ba  cortu 
that  no  gonentl  law  cun  apply  to  extended  portions  of  lb 
series  of  changes.  Mainly  dependent  aa  these  must  1w,  on 
the  Msemblages  of  tlungs  by  which  Uie  organism  i«  m- 
vironed,  aad  on  tha  new  aasemhloges  peqwtaally  disdoaei 
by  its  moTcmoats,  thoy  can  be  no  more  fonoalated  Iha 
these  asaomblsgos  can  bo  fonnnlatod.  Eridontly,  it  » 
in  the  immediately-connected  changes,  and  small  gimp* 
of  chaoiges,  rather  than  in  the  longer  ooncatenatMU  oC 
changes,  that  a  law  is  to  bo  sought. 


T 


L 


§  183.  A  correspondence  between  the  internal  order  i 
tho  oxtornal  order,  implies  that  the  relation  betwecm  nny^^ 
two  states  of  consciousness  corresponds  with  tlic  rvUtioi*^^ 
between  the  two  things  producing  them.   How  oorrcsponds  r*^  ^ 
The  two  states  of  consciousness  oocnr  in  succession;  aad- 
ttll  Huccessious  arc  alike  in  80  &r  as  tboy  are  simply  ntooc*> 
sions.     In  what,  tJien,  can  tho  correspondvaoo  consist  ?     Is 
this,  that  tho  pcnitteHce  of  tlie  ooaoexioii  between  tlie  stat 
of  oonsciousnesa  is  proportionate  to  tho  ^tuUne*  of  Ihel 
connexion  between  tho  ngcncies  to  which  tboy  answer.    The 
relationa   between     ext<imul    objects,   attributes,  acut,  are 
of  all  grades,  from  the  necessary  to  the  fortuitous.     The 
relations  between  tho  answoring  states  of  cooBcioasaess  most 
sinularly  be  of  all  gradt-s,  from  tho  nocGssaiy  to  tho  for< 
toitons.     'When  any  state  a  occun,  the  tvadenoy  of  soma 
other  state  d  to  follow  it,  must  be  strong  or  weak  accor 
to  the  degree  of  per&istenoo  witli  which  A  and  D  (the  objc 
or  attributes  tluit  produce  a  and  d)  occur  together  in  i 
eaviroDraent.    If,  in  the  onvironmeut,  there  is  a  more  per- 
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aiBtent  oocaircace  of  A  with  B  than  of  A  with  D ;  thun,  tha 
mainUinnnce  of  the  coirc^tpondonce  impUiM  tbut  when  a 
ftrisee  in  conacioosness,  b  aliall  follow  rather  than  d.  11ic«o 
we  manifest  requisites.  Jf  tho  strengths  of  tho  oonnoxions 
between  the  internal  sttites  &re  nob  proporlJonntu  to  tho 
persistencea  of  tho  rcktioiia  botwoen  the  answering  external 
agents,  there  will  be  a  failure  of  tlio  correspondonoo — tho 
inner  order  will  disagree  with  tho  outor  order. 

A  doe  nnderstandiDg  of  tho  matter  may  best  be  obtainod 
hy  examining  tlie  several  objections  to  thisgenoral  statement. 

§  184.  ITio  acts  of  animals  exhibit  coantless  failnrra  of 
the  internal  order  to  parallel  tho  external  order.  In  tho 
moth  which  3ie«  at  a  caodio-flame,  there  exists  no  rektioti 
of  psychical  Bt«l««  anaworing  to  tho  relation  botwoon  light 
and  heat  in  the  environment.  The  connexion  between  tlio 
odonr  of  a  flower  and  the  contained  hooey,  is  duly  responded 
to  by  sequent  actions  in  tho  moth  ;  m  is  also  the  connexion 
between  a  certain  change  in  the  field  of  view  and  tlie 
approach  of  a  living  body.  Bat  there  ia  no  internal  adjust- 
meat  by  which,  aft«r  the  visnal  impression  produced  by  a 
flamo,  anything  liko  the  fueling  ■>f  a  bum  is  suggvstt^ ;  and 
hence  the  cruttiinj'it  deatli.  Again,  the  bird*  which  on  un- 
inhabited islands  allow  explorers  to  approach  close  to  tboni, 
manifestly  lack  that  co-ordination  of  psychical  changes  by 
which  tho  birds  of  onr  woods  and  moors  are  led  to  fly 
tho  sportsman.  Externally  there  co-exists  with  particular 
appearances,  a  destroctive  activity ;  bat  intemally,  the  Btote 
of  conscionsness  roused  by  these  appi<nninccs  is  not  fullowod 
by  any  state  of  eooaciousnees  representing  a  dcstmctivo 
activity :  and  a  risk  of  being  killed  ia  tho  consequence.  A 
child's  perception  of  somo  brightly-coloured  berry  does  not 
excite  an  idea  of  pain,  or  of  tho  wonl  "poison,"  but  more 
probably  some  idea,  of  a  pleasant  taste;  and  should  injnrioas 
oliemtcal  properties  co-exist  with  theso  attractive  visiblo 
ones,  the  child's  lifo  may  bo  eudaugervd.     Bat  in  all  casoi 
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or  tbiB  Idml  wlint  h  tHo  implication  T  Do  we  not  ipeakof 
tlio  injnrii'A  .inlTereil  aa  rcaolting  £rom  lack  of  asgaoity  T  or 
08  evincing  igaonutoo  7  Aud  u  it  not  &  corolWjr  that,  at 
non-conformity  of  ttui  inner  to  the  outer  onlor  is  mat  of 
intelligcnco,  conformity  of  tha  inner  to  the  outer  order  u 
tlint  in  which  intelligence  oonsists  f 

A  few  instuioos  in  wbioh  tho  fnilDro  of  Uie  comspond«ooe 
is  not  total  but  partial,  will  enforce  this  concloakin.  lit 
dog  that  comes  on  hooring  hia  name  culled,  osiutlly  does  N 
expecting  to  find  liiK  matter  or  Hoino  member  of  the  biiilf ; 
but  if,  aa  occasionally  happens,  hia  name  is  called  by* 
stranger,  tho  scqacnco  in  hia  statoa  of  oonsciousncss  is  dA 
ad«ptxxl  to  tho  vxtornal  dots :  bo  tnakes  a  mintoke.  Anoig 
the  Anst»liaa  saragee,  who  mostly  meet  with  violent  deal 
it  is  the  belief  that  any  one  vho  die«  without  apparent 
baa  been  killed  by  an  nnsoon  foo ;  and  a  atimngur  vbo 
pcoB  to  bo  found  near  at  hand  is  liable  to  be  saorifioed  as 
tiupposcd  assassin.  Here,  though  the  mental  connexion 
between  death  and  enmity  rery  generally  agrees  with  L\io 
connexion  in  the  environment,  it  by  no  means  uniformly  does 
•0.  Tho  earlier  chemists,  by  a  large  nnmber  of  experiencea 
roBpecting  the  combinations  of  acids  and  bases,  were  led  to 
think  uf  Bubi{tARct.>8  that  niiutntlisv^l  ba»cs  »a  aubltaacca 
having  sour  tastes;  but  tltia  relation  of  ideas,  though  very 
generally  in  Itnrmony  with  cxt«mal  relations^  is  not  always  so. 

What,  now,  do  wo  say  of  cast's  liko  these,  in  which  iho 
inner  order  does  not  completely  answer  to  tlie  outer  order  T 
Wo  say  that  they  imply  a  low  degree  of  intellect,  or  a 
limited  experience,  or  a  but  partial  onliglitenment.  And  tho 
disappearauoe  of  theso  duioropnncius  between  thoughts  and 
ftcts  we  speak  of  aa  on  advance  in  intelligcnoe. 

}  185.  "  Bub  how  does  tlus  conception  include  co>exiBt- 
encee 7  "  it  may  bo  asked.  "In  so  fiir  as  the  environment 
prceents  motions  and  changes,  there  is  no  difficulty  in 
understanding    tho   L»w    of   iatclUgeuoe  to   be,    that   the 
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Btrongtli  of  tho  tendency  which  tlie  anteMdent  of  nny 
psychical  oh&nge  hiw  to  bo  followed  by  its  conBeqnent,  is 
proportionate  to  the  penisbenco  cf  tliu  union  hctw«-n  tho 
external  things  they  symbolise.  Bat  when  this  onion  i»  not 
between  siiccc'ssiTO  things  bat  between  simnltaneooa  things 
— ^lot  a  union  in  Time  hut  a  union  in  Spnce,  it  is  IcsR  easy 
to  Ece  how  the  paralleliam  between  the  inner  and  the  enter 
order  oaa  mnll  from  fnlBlment  of  this  law.  The  con* 
nexion  between  two  states  of  eoasciousness  occurring  in 
Bucoesaicm,  can  yery  well  represent  the  connexion  between 
two  external  phenomena  occurring  in  succession.  But  if  it 
tta  do  thii!!,  it  Ctinnut  also  represent  the  connexion  between 
two  external  phenomena  not  occurring  in  sucoesidon." 

The  full  reply  to  thia  objection  will  bo  contained  by  im- 
jilication  in  a  future  chapter,  on  "  The  Relations  of  Co- 
exiitCence  and  Non-Coexi»tcnco."    Hero  it  must  suffice  to 
say  that  the  relation  of  co-<-xif(tetice  is  distingnialiod  from 
f.ho  rcliition  of  sequence  by  the  readiness  of  its  terms  to 
follow  one  another  through  consciousness  in  cither  order, 
with  equal  facility  and  vividness  ;  thiit  the  conscionsncsa  of 
it  nriscs  when,  in  passing  biickvrunlM  nud  forwartls  from  ono 
terra  to  the  otlier,  the  itequences  being  similarly  nnresisting 
cancel  ono  another  ;  and  that  thus  it  consists  of  a  duplica- 
tion in  oonsdousncsSj  mado  up  of  a  sctincnco  and  its  inver- 
sion.   Such  being  the  nature  of  the  relation  of  co-oxiatenco, 
subjectively  couoiderct),  llio  law  of  intelligence  as  aboro 
formulated  apphcs  to  it  no  less  than  to  the  relation  of 
sequence.     If  two  phenomena,  A  and  ii,  habitually  co- 
exist  in  the  environment,  then,  when  Uie  phenomenon  A 
is  presented  to  the  senses,  the  produced  state  of  conscioas- 
nc88  a,  is  immediately  Bucoeeded  by  the  state  6,  reprosont* 
ing  the  phenomenon  B.     Tlie  process  of  thought  docs  not 
end  here,  however:  if  it  did,  the  external  relation  would 
be  known  as  a  sequence.     But  the  phenonionon  B,  in  the 
environment,  being  as  mut^h  the  antecedent  of  A  as  A  is  of 
B  (neither  of  them  being  antecedent  or  consequent,  except 
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tJiQ  conscioTuacsa  of  somet 
if,  in  Uie  du-k,  a  body  ia  toi 
Mesa  is  instantly  followvd  by  | 
vxtcndfrd.  But  in  neither 
of  extenaioB  baa  been  eo( 
Gnally  disappear ;  nor  wbon  tl 
BoggMtod  does  llmt  of  c-xtoi 
coatinae  to  be  tbnugkt  of,  sa  I 
taneonaly.  And  Bin  re  tlio 
caimot  be  kaown  in  sbHoIutvly] 
DCM ;  sinoo  further,  Uto  peni 
cannot  be  one  atato  of  conaci 
to  no  coascioiuneBa ;  it  foil 
BUit  prccvntation  of  botb  u{ 
atteriiation  so  rapid  as  to  pr 
just  as  the  altcmatin^  itnj 
subjected  by  tbe  pictui-ea  on 
tug  tbaumatropo,  canao  a  oonsi 
as  flised  into  one.  Indoed,  as 
is  in  virtTie  of  the  law  of  iotell 
that  the  relation  of  co-e 
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Wbere,  as  in  mott  cum,  tbcro  itro  not  two  co-cxtstcnt 
phenomena  bat  a  Kronp,  Ihis  smno  kw  unplira  cohc'sioii  of 
maD7  difiereat  states  of  consciouaness,  wliich  stmilnrly  pro- 
doM  and  ru-prodiiix>  ono  another  in  all  orders ;  and  auch  &n 
im^nlarl^-varied  presentation  and  re-prcHvutatioa  of  com- 
bioed  properties  is  jost  what  we  know  takes  plnco.  Eroa 
mora  apparent  bpcomca  the  conformity  of  tho  facts  to  the 
Uw  on  remembering,  thnt  among  tho  clustorod  states  of 
conscioosnces  thase  which  answer  to  invarinblj-cooxictcnt 
phenomena,  as  resistance  and  extension,  continue  reproduc- 
ing each  other  during  tho  whole  perception,  forming,  as  it 
were,  the  basis  of  it;  whereas  tho  sororal  other  states  of 
oomoionsnou  answering  to  the  special  qualities  of  tho  object 
{cjnalitiea  not  invariably  oo-exiirting  with  reaistanco  and  ex- 
tension) do  not  remain  thus  persistent,  bat  appear,  and 
disapjio&r,  and  rcapiwar  in  conscioosness,  with  degreu*  of 
freqnen^  varying  according  to  tho  constancy  of  the  answer- 
ing qtuditiva. 


§  186.  A  fact  seemingly  incongntoQB  with  the  generaliza- 
tion is,  that  a  great  proportion  of  mental  changos  arise  in  a 
way  wliidi  is  in  ono  senso  fortuitous.  Isoiaea  heard  tJirough 
the  open  window  traverse  consciousness  in  a  totally-irregu- 
lar manner.  When  walking  along  tho  streets,  tho  pas- 
Hing  pcupio  and  vehicles  produco  internal  changes  of  which 
the  snccecsion  is  indotenniuulo.  tlxt«ni)d  object«,  atlri- 
bntes,  acts,  being  infinitely  vai-ied  in  their  combinations, 
vney  ohBorrer  is  mbjoct  to  changing  nxsemblages  of  im> 
prcMdons  between  wbioh  no  h^w  of  connoxion  can  be  traced. 
Uence,  to  a  large  part  of  tho  enccossive  changes  that  con- 
stitate  int^igence,  the  funnula  above  given  must  be  in- 
applicable. 

'Ihis  difficulty  will  disappear  on  consideration.  'Jlie 
alleged  law  of  intelligence  is  thnt  the  strength  of  tho 
tendency  which  tUo  antecedtnit  of  any  psychical  change  has 
to  call  up  its  oousequent*  is  proportionate  to  tlie  persistence 
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cf  till!  union  between  the  extcnwl  things  tfaoy  BymboEit. 
Thuti   iar,  wq   haro  Donsidorcd  tbia  law  Tritli  rdamHe  to 
thoso    conncxtuDK   in  consoiousncBs  which    oomspood  to 
osUhiinlicti  or    habitual    oDunexions  in  the  environraot. 
Hero  the  oonuoxioDa  in  the    cnvtronmont   to  whicb  tin 
connexions  in  oonsciotLSDOSS  correxponil,  sro  oueidental  mm. 
A  furtuitoiu  relation  in  the  euTironiDeiiC  ia  paralleled  bj  t 
fortoitous  relation  in  tJiosgfat.     Two  adjacent  mental  in- 
prMsiona   answer  to   two  phonomona  that  aro  by  chiKc 
ftdjacent  in  Spaco  or  Time.     Thus  Sar  the  luiv  niuufctli} 
applioa  as  bcforo:    the    internal    order    conforms  to  lie 
external  order.     Itat  how,  it  may  bo  asked,  can  the  (n- 
Jcney  of  the  antecedent  etatv  of  coDBcioosnoaa  to  be  foQoW 
by  the  con»cquont  stAtu,  bo  described  as  proportiotMU  \o 
tlie  persiatonoe  of  the  uiuon  between  the  external  thing* 
they  symbolize  t    Very  properly.     Suppoeo  the  relation  ii> 
the  onTironmcot  to  bo  that  butwocn  a  certain  person  and- 
ffomo  nnusuol  place  at  wbicli  he  is  met.     This  i«Iati<Hi  may^ 
eilJier  bo  cuesidcred  generally,  in  connexion  with  oar  vx- 
periences  at  large ;  or  specially,  as  a  particular  experience. 
Generally  considered,  the  relation  is  one  whose  terms  ham 
no  persistence  of  union  wbalCTi-r:  this  person  may  nerer 
have  been  in  that  place  before  or  since ;  and  in  coufermtiy 
with  this  abtfcnco  of  porsiatcnco  in  the  external  union,  ia 
the  absence  of  any  tendency  for  the  idea  of  the  person  and 
the  idea  of  the  place  to  follow  one  another— at  any  rate 
beforo  he  was  mot  tboro.     Specially  considered,  the  ndation 
is  ono  that  actually  oocurrcd ;  when  it  occurred,  the  anion 
between  its  terms  was  absolute;  and  in  conformity  with 
this  temporarily-abeoluto  union  of  ita  terms,  was  ttto  tern* 
poimrily-absoluto  tendency  of  the  answering  state*  of  cou- 
Bcioiisness  to  follow  one  another.    As,  at  tlto  moment  it  was 
obst-rved,  the  adjacent  co-exiatence  of  the  person  and  the 
place  was  as  absolute  as  is  the  co-oxistonce  of  extension  and 
resistance  in  a  solid   mass;    so,  ab  the   moment   it  wm 
obsctred,  the  two  states  of  conscionsneas  produced  by  tiu 
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perstm  imd  tlic  placo  cohered  aa  absolutely  aa  do  the  oon- 
DeptJona  of  oxtoaatou  luid  rutustanoc. 

Bightly  iaterpreted  Uien,  tlio  luw  applies  aa  folly  to  tbu 
rcntuitoD^  rvktioDS  presented  in  any  act  of  perception,  as  it  J 
iocc  tu  tho  mure  or  loss  habitual  relations  which  oxperieuca  * 
Mtabliafaea  among  ideas. 

§  187.  In  the  succession  of  psychical  changes  thero 
iunljtleu  ooctir  many  cotnbinationa  which  oru  not  cosily 
explicable.  Thus,  on  the  caw  Ual  instanced  it  way  bo 
remarked,  Uiat  ihougli  before  a  certain  person  lias  been 
mot  in  a  certain  place,  there  exists  no  tendency  for  the 
rtatoB  of  conaciouHncES  onsiroring  to  the  person  and  the 
place  to  occur  togvthur;  yot  olWrwaids,  the  tendency  fur 
ana  of  the  states  to  call  up  the  other  is  oft«u  so  decided 
that  it  shows  itaclf  repeatedly.  Ilere  then  a  more  per-  J 
BiBtont  relaticm  sooms  to  be  established  bvtwccn  the  state* ' 
9f  ooiuoionsnesa  than  exists  between  tJie  oorresponding 
phenomena.  Sometimes,  indcod,  tho  exceptional 

diaraoter  of  tho  external  relation  becomes  the  very  causo  of 
tmocity  in  tho  internal  rclatiuu.  The  more  astonishing  the 
erent — the  more  utterly  it  is  at  variance  with  tho  ordinary 
coorso  trf  things,  tlio  stronger  becomes  tho  cohesion  be- 
tween tho  answering  states  of  coaedousunra.  Whence  it 
would  appear  that,  occasionally,  pe^chicol  changes  conform 
bo  a  law  the  rovene  of  that  ouunciatod.  Again, 

it  may  be  askod  bow,  if  the  law  is  as  alleged,  can  con- 
Hcioiumcss  ervr  MOopo  out  of  certain  indissolubly^rolatud 
states  when  once  it  gets  into  thomt     If,  for  instance,  tha. 
Becesaary  co-existence  of  extension  with  a  perceived  resist-^ 
once,  is  known  throngb  the  rapid  alternation  of  the  states 
of  oonsoiousnuiss  answering  to  them ;  and  if  tlicae  states  are 
aa  inseparable  in  the  organism  as  tbo  plicuomena  in  the  en> 
Tironment ;  why  should  not  the  two  go  on  reproducing  each 
oUier  for  over  ? 
I   JnHy  to  answer  these  and  all  like  qaeries^  would  bo  Ut 


snymt 
tho  hiv  to  wliich  pnychical 
OS  intelligence  becomes  higli 
confona«d  to  only  by  perfo 
Uw  anomaUea  pointed  out  in 
tioa  in  tho  conformity. 
ca»v»  it  ivill  bo  found  tbnt  whil 
are  really  coafonuitios  of 
rvmombcTvil  that  tlio  sue 
Maouaness  after  any  othi>r,  is 
bnt  to  a  combination  of  tonde 
eaoh.  phenomenon  standa 
pbonomoDs;  as  tbo  rt'lations' 
aru  Komu  of  tlwm  ncovis:<«r^',  ttoq 
some  purely  fortuiloun ;  it  ia  «■ 
of  intelligenoo,  tliaC  oadi  stul 
D^ODS,  mora  or  lesa  cloee,  vi 
number  of  otl>cr  states  simultai 
dflgrocs  of  ati-eiigtb,  to  arise  i 
oluago  whicb  actually  takes  pU 
tocdeDOU  acting  logctliftr.  11 
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mik  a  force  vntying  inversely  aa  the  sqaaro  of  the  dUtancOf 
yet  we  ace  in  the  still  naaolTed  "  problem  of  throo  bodk^s/' 
how  complex  becoTaea  the  eSoct  when  sevoml  forces  ootutpira 
and  eouflict ;  iiitd  wn  svc  how,  when  a  nomber  of  bodies  are 
acting,  the  course  that  will  be  pursacd  by  nay  one  of  thom 
caonot  bo  calcnUted.    Similarly,  though  the  law  of  attruciion 
of  meatal  states  is  simplo ;  yet  whon  the  attractions  of  many 
mental  states  come  into   play — some  naitioj;,   eome  con-, 
Sictingf — it  becomes  next  to  impossible  to  predict  the  result.! 
And  jnat  OS  in  the  aect-nt  of  a  balloon  we  may  mc«t  with  aj 
phenomenon  Memingly  quite  nt  vorianco  with  tlu>  law  o( 
graritation,  thongh  really  cguite  in  harmony  with  it ;  w  there ! 
may  occur  mental  chtingos  which,  while  ttoy  appear  to  be 
directly  opposed  to   the  law  of  psychical  succveEion,  aro^J 
nevertlietcaa  Ailfilnieuta  of  it.  ^M 

App&rent  anomalies  are  thus  rcooncilAbla  with  tho  con- 
closion,  that  tho  Htrenglh  of  tho  tendency  which  the  auteoo- 
dent  of  any  pisycbical  change  baa  to  be  followed  by  its 
conscqaent,  is  proportionato  to  the  pcrsiatouce  of  the  ouiua  i 
1>etwc>en  tho  ext^irnal  things  th<-y  symbolize.  Such  is  the] 
ajmori  necessity ;  and  such  ia  the  genoralisation  reached  a 
pwrteriori.  Only  in  Tirtno  of  thin  Law  can  thero  bo  that  ad-  j 
jnstmcnt  of  internal  roktioos  to  external  relations  which] 
constitutes  lifo,  while  it  makes  possible  the  continuance  of 
life.  And  only  by  aupposiiig  such  a  law  to  exist  can  wo 
explain  tho  &cts,  that  n'latauus  which  are  absolute  iu  tho 
enrironmeut  are  absolute  in  us,  that  relations  which  aro 
probable  in  the  environment  are  probable  in  us,  that 
latiions  which  are  fortuitous  in  the  enTironmont  are  I 
tnitoos  in  as. 


CDAPTEB  in. 
THB  OBOnTn   OF   TNTELLiasNOB. 

§  188.   The   law  enanciatfid  in   tlio   foregoing  cbaptcr, 
being  tho  law  of  Intolligenco  in  tfa«  nbiitruct — tlio  law  wlutb 
IntoUi^noe  fulSU  mora  oiid  moro  U>o  furtlivr  it  adraMC** 
we  have  next  to  ezaniiue  the  niodea  in  which  better  fulfil'' 
raent  of  the  law  is  exhibited ;  and  to  sock  tlio  general  cans^ 
for  this  ever-Hncrcasii^  fulfilment  of  it. 

Three  ways  iu  wliich  progress  aliowH  itntflf  may  be  dis-- 
tisgittRlicd.  There  is,  first — increase  in  tlte  aeeuracjr  with 
which  the  inner  tendencies  aro  proporttoned  to  tlte  outer 
ponistenoea.  Tboro  is,  sixxind — increaso  in  tho  number  of 
CMOS,  unlike  as  to  kind  but  like  ax  to  grade  of  complexity, 
in  wfaioh  there  are  inner  tendencies  answering  to  outer  per- 
sistences. And  there  is,  third — increase  in  the  eompUxit^ 
of  the  coherent  states  of  eoasciooaness,  answering  to  coherent 
comploxitiea  in  the  environmeuc.  Tbu  oiganism  is  pWed 
amid  ianumemble  rclationa  of  all  orden.  It  begiiw  by 
imperfectly  adjusting  its  actiona  to  a  few  of  the  simplest  uf 
these.  To  adjust  its  actions  more  exactly  to  these  few  sini- 
plcttt,  \n  OHO  form  of  advance.  To  a^ost  ita  actions  to  a 
grdater  variety  of  these  sinpleat,  ia  a  flitiher  form  of  advance. 
To  adjust  its  actions  to  mooowiTe  grades  of  the  more  com* 
plicatvdi  iB  yet  another  form  of  adrance.  And  to  whaterer 
stage  it  reaches  there  are  still  the  same  thrco  kinds  of  tn»> 
provement  open  to  it— ^k  perfecting  of  the  oorre^pondeucw 
aln»dy  achieved ;  an  actuevomcnt  of  other  comspouduiiceA 
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of  UiiO  wmo  (yrdfir;  nnd  nn  nchiorement  of  coTTCspondences 
of  ft  tigher  order :  all  of  ihom  implying  greater  fulfilniont 
of  tbe  kw  of  intelligence. 

But  now,  wVi»t  nro  tho  requisites  to  tliis  progntss  ?  Is  (be 
gCDwix  of  IntelligCDCO  explicable  oa  an;  one  general  prin- 
dple  Kpplying  at  onco  to  nil  those  modes  of  advance  7  If  »o, 
what  ia  tliis  general  principle  f 


§  189.  Id  the  environment  there  exist  rektions  of  ull 
orden  of  periil<ttencc,  from  the  absolute  to  tho  fortoitona. 
Conaeqnently,  in  a  creature  displaybg  a  dewlopod  corre- 
epondence,  there  must  exist  all  gndcA  of  atrcogCh  in  the 
connexions  bvtween  states  of  consciousness.  Jbi  a  high 
intelligence  is  only  ihua  possible,  it  is  manifestly  a  condition 
to  intelligence  in  general  that  tho  antecedents  and  eoa- 
tequents  of  psychical  changes  shall  admit  of  all  degreeit  of 
cohesion.  And  tho  <{ucsUoo  to  bo  answenid  is :— llow  are 
their  varions  degrees  of  cohesion  adjnsted  f 

Coneoming  their  mljuxlmentM  there  are  two  powible  hy- 
potheses, of  which  all  other  h^iwtbeses  con  be  but  modi- 
fications. On  tho  one  hand,  it  may  be  assorted  that  tfao 
strenglli  of  the  tendency  which  each  state  of  oonsciouHuess 
has  to  follow  any  other,  is  fixed  beforehand  by  »  Creator — 
that  tbere  U  a  "pre-established  harmony"  between  tho 
inner  and  outer  reWttona.  On  tho  other  hand,  it  may  bo 
asserted  that  tbe  atrcogtb  of  tho  tendency  which  each  staio 
of  COnsctoasDOS*  has  to  follow  any  other,  ditpeiids  on  Uio 
freqneikcy  with  which  the  two  have  been  connected  in  ex- 
perience—that tbe  harmony  between  the  inner  and  outer 
relations  arises  from  the  fiict  that  the  outer  relations  produce 
the  inner  rehitious.  Let  us  briefly  examine  those  two 
hypotheses. 

For  tho  first  the  rcuson  given,  bke  tbe  reason  given  for 
tho  special-cnintiou  hypothesis  at  large,  is  tbat  certain  of 
the  phenomena  cannot  othorwiso  Iw  cxplaiuod.  This  super- 
nntoral  gcoesis  of  tho  a4iii;jtmeQl  m  alleged  because  iio 


4S0 


EFECUL  SYKTHinS. 


natural  genrau  haa  been  aaaigned.  Tbe  hjpoUiceU  bu  dc( 
a  single  fact  to  rest  on.  Tli«  faot«  tbat  tnay  be  cited  in  in 
support,  aucb  as  those  of  roflex  actton,  are  simply  facts  wlud 
liaTe  noi  ytit  bc«ii  expluncil ;  and  tbit  aUcgc-d  uzpiaualka 
of  tbem  OS  duo  to  a  prc-ostAbUvbed  burmony,  is  amplj  t 
dUguUcd  modoof  abtilTingtbem  as  ioexi^icable.  A 

further  criticism  is,  that  thoee  who  espoase  this  titootj  dan 
not  apply  it  beyond  a  narrow  raogo  of  case*.    K  is  on)/ 
when)  the  connosions  botwvcn  psyolucftl  atatet  aroabwilnte 
aa  in  the  so-called  formit  of  Ihoogbt  and  ia  the  ooogaulil 
iostincta — that  tliey  fall  back  on  "  pre>estabUahed  harmoDy" 
Bnt  tbey  ahould  either  go  the  entire  length  nitb  Leibniti^ 
or  not  go  with  him  at  all.     If  they  assumo  that  the  odjod- 
nioiit  of  inner  nJations  to  outer  relations  ha«  boon  in  low 
cases  fixed  bcforeband,  they  onghi  ia  consistency  U>  auitiDi 
that  it  has  been  in  all  caaea  fixed  befordiond.     If,  answoii^; 
to  each  ab8oIat«ly-peniiHtent  connexion  of  phenomfioa  in  ti» 
enTtroume&t,  there  baa  been  provided  some  abaohitely<per> 
sistent  connexion  between  states  of  conscionsneas ;  why, 
where  the  outer  connexion  is  almost  absolutely  pciwsteuW 
and  the  inner  connexion  proportionately  persistent,  must  we 
not  eapposo  a  special  provision  here  also  T  why  must  we  not 
suppose  special  provisions  for  all  tho  infinitdy-Taried  ikgnts 
of  pematence  T  The  unquidificd  adoption  of  Hut 

hypothesis  is,  however,  decliovd,  for  obvious  rcasou4.  It 
woold  involve  the  assertion  of  a  rigorons  necessity  in  all 
thought  and  action— on  aasertion  which  those  who  Cvvour 
this  bypothosis  arc,  tncnti  than  any  others,  disinclined  to 
make  It  would  laiso  the  awkwurd  quoatioa  why  at  birth 
there  is  not  as  great  a  power  of  thinking,  and  of  thinking 
correctly,  aa  at  any  snbaeqoent  period.  It  would  iuiply  that 
en  ara  equally  wise  conooming  things  of  which  they  have 
no  experience,  as  concerning  things  of  which  they  hsvo 
exporienoo.  It  would  altc^dhcr  nc^tivo  that  advaDW 
in  eiilight«nnient  which  characlcrisea  human  progresaioi. 
In  short,   not  only  is  tho   hypothesis  without   fouiulation 
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in  ocr  kaowloclge  of  mratttl  plumomcaa ;  but  Boceptanco 
of  it  wonld  neoesftitnte  nfjoctioa  of  nil  socli  knowledge  of 
mental  phcmcHneBa  u  wo  hare  acquired. 

Contnnwiao,  for  the  twioond  hjpothcau  tfao  ovidonoe  is 
OTOrwhelming.     The  tDaltitadinoas  facts  commonly  c!tcd  to 
iUustrato  tho  doctrine  of  association  of  ideas,  gnppoH  it. 
It  18  in  harmony  with  the  general  troth  that  from  tbo  igno- 
raooe  of  the  infant  the  Moeat  is  by  slow  »teps  to  tlio  know- 
l<»d^  of  the  adnlt.     All  tJieortcs  and  all  methods  of  oduca- 
tioD  take  it  tor  granted — are  alike  baaed  on  the  belief  that 
the  more  frcqnoatly  states  of  oonscionsness  are  made  to 
follow  one  another  in  a  cortiMa  order,  the  stronger  l>ocomea 
their  beodeQcy  to  suggest  one  another  in  that  order.    Tbe 
sayings—"  Practice  makes  perfect,"  and  "  Habit  ia  sMond 
natarc,"  remind  ns  bow  long-estublinhod  and  univonol  U 
the  eonviction  that  snch  a  law  exists.     Exemplification  ot 
it  is  fanuebed  by  the  fact  that  mea  who,  from  boing  diffe- 
rently ctroomstanced,  bare  had  diStront  experienoca,  reach 
diS^rcnt  gonenlizations ;    nod  by  the  &ct  that  a  wrong 
conception  will  become  aa  firmly  established  as  a  right  one, 
if  the  external  relation  to  i^cb  it  answert  has  been  as 
efton  repcat(j«].     It  is  in  harmony  with  these  among  other 
familiar  truths ; — that  phenomena  vdiolly  nnrelated  in  onr 
expcrienoe,  wo  ha-m  no  tendency  to  think  of  together ;  that 
wbcro  »  certain  phenomenon  has  occorred  in  many  rela- 
tions, wo  osoolly  imagine  it  as  rceturing  in  the  relation  in 
wbicb  it  has  most  frequently  oocnned;  that  when  we  have 
witnessed  many  recnrrencea  of  a  certain  relation  wo  come 
to  haTO  a  strong  belief  in  tbat  relation ;  that  if  a  relation 
has  been  daily  experienced  tbronghout  life  with  scarcely  on 
exception,  it  becomes  difficult  for  us  to  conceive  it  as  otbor- 
irise— to  break  the  connexion  between  tho  states  of  con- 
BCJonniess  representing  it ;  aud  that  where  a  reUtion  has 
been  perpetually  repeated  in  our  experience  with  absolute 
nnifonaity,  we  are  entirely  disabled  from  conouving  tbA 
ncgntiun  of  it. 
19 
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The  only  orders  of  poyclikal  eeqaences  not  ohvicmaij  f^ 
clnd<>d  by  ibis  general  law,  aro  tlioee  diBsed  u  rpflex  ni 
instiuclivo— those  which  nro  appurcntly  estitltlishcd  brfiit ' 
way  expcrionco  has  boon  had.     Bab  it  is  poMitilo  Lhat,  1 
intorprotcd,  Uio  law  coven  bheao  also.     Thoagh  red«sl 
instinctiro  sequcnoea  ore  not  detonoined  by  the  expenam  ' 
of  tho  individual  organism  mamfeatinp  them ;  yet  tbe  to* 
]>cri«ncc8  of  the  raee  of  organisms  forming  it«  annffitty  wt} 
have  determined  tboni.     Horvdilary  tranxnaiaiion  appliM  Id 
pt^chical  peculiarities  as  well  as  to  physical  peculiutlia. 
Sviiile   the    modified  bodily   stmctore   produced   by  k» 
habits    of   life   is   bequeathed   to  fbtnro  generations,  lb 
siodilied  Dvrvotis  tendencies  produced  by  such  new  halili 
of  life  are  also  berjucathed ;  and  if  the  new  hubiu  of  hk 
become  permanent  the  tendencies  beoome  permanent.    Ltt 
ns  glance  at  the  (acta. 

Among  tho  families  of  a  civiliied  society,  tli«  timagta  d 
occapntion  and  habit  from  genention  to  gvneraliou  and  the 
intorDiamago  of  &mibea  having  different  occupationB  uti 
habits,   greatly  confuse  the   evidence   of  psychical  hen- 
di^.     But  it  needs  only  to   contnst  national   characttn 
to  see  that  mental  poculiaritios  canscd  by  habit  become  hen- 
ditary.   Wu  know  that  thcT«  are  warlike,  peaoefbl,  noma&, 
maritime,  hunting,  commercial,  racra — races  that  are  indt- 
pendent  or  slavish,  active  or  slothful ;  wo  know  that 
of  these,  if  not  nil,  have  a  comn>on  origio ;  and  hence  it  H 
in&rable   that   these  varieties  of  disposition,  which   ban 
evident  rckUous   to  modea  of  life,  have   been   gradually 
produced  in  the  course  of  generations.     The  tendencies  t*    i 
certain   combinations  of  psychical  changes  have   becorool 
organic.  In  domestieati-d  animals  parallel  facts    < 

•ro  familiar.     Not  only  the  forms  and  constitutions,  but  the , 
dispositions  and  instincts  of  horses,  oxen,  sheep,  pigx,  fowU^] 
have  become  different  from  thoae  of  their  wild   kino 
ISto  various  breeds  of   doga    exhibit  numerous 
of  mental  character  and  faculty  permanently  ostablishcd 
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by  mode  of  lifo ;  and  their  seroral  t«a<]f!ncic8  nro  spont&ne- 
oualy  Dtaiiifested.  A  young  pointer  will  point  »b  a  coroy 
the  first  timo  ho  ia  taken  afi«ld.  A  retriever  brouglit  up 
abrocMl  hut  been  rcnurked  to  fulfil  big  duty  without  instruo* 
tjon.  la  Hucb  coses  there  is  eridotitly  a  b«qa«athcd  tca- 
deacy  for  the  psychical  changes  to  take  place  in  n  special 
way.*  Bren  from  the  conduct  of  untamed  creatures 

wo  may  gath^jr  evidence  having  like  implicutiona.  The 
birds  of  inhabited  coontrioa  nre  far  more  difficult  to  np- 
proach  tfaaa  tliose  of  nninhabitud  ones.  And  tho  manifest 
iofereooo  is,  that  continued  exporiuncc  of  human  onmity 
bos  WTOOght  orjpuiic  change*  in  them — bos  modifie>d  tht<ir 
ioatinota — baa  altered  the  comiexiona  among  their  psychical 
Htatea.t 

Of  tho  two  hypotlic«cs,  tWn,  tho  first  a  supported  by  no 
positi^'e  evidence  whatever,  while  the  second  is  supported 
by  such  positive  evidence  m  we  bave.     That  the  ianer  co- 

*  fiAd  Ur.  IHnrin'i  Origia  of  Sptdfs  b««a  puliliihed  befdra  I  wrota 
tlui  puagiBpb,  1  ihould,  no  doabt,  1ut«  bo  quftliliad  injr  word*  m  to  re- 
cog^tiie  "•doetion,"  luLtanl  or  krtiGouLl,  lu  a  factor.  B«iug  a^ttcn,  hov- 
•vor,  t  prdir  to  kt  the  puoagn  remum  with  nntliiug  bej^nd  Tctlial  chocgci, 
uid  to  Make  tb«  iwodful  qiialiiioation  is  k  note.  I  Aa  thu  putly  to  >vind 
au  iDoonvttueot  (KUnplicatioii  o(  tL«  Blalvmuut.  But  my  nhiet  rtaaoa  w 
tliat,  whila  holding  aaivivKl  oE  the  Bttrat  to  In  alwayn  a  ca-opprating  cmm, 
I  ballavo  that  la  cmm  like  tbeac  it  u  not  tho  chief  caiuc.  Tba  Tcaioiu  (or 
thia  beW  ■>«  giTin  >a  tho  Pniuipltt  </  £liitogii,  t  iO^- 

t  1  waa  aomvwhat  luriiriMil  whan  *  vary  couiiwtciit  oritiu  «allud  in  qao*- 
tiou  thii  modilicatiou  ol  iuatiiicta  ia  binlii ;  anil  (4ulin(i  Ui  nuiutubcr 
OQ  what  aothority  I  hoil  allo^tul  thu  fut  (whii^  I  ■ii|i[i<uwJ  t«  bo  veil 
known)  I  «a*  luiaUa  to  jnatify  myMlf.  An  Aiucrleao  friend,  who  wm 
proMUt,  hM  rinoe  boon  ao  good  aa  f >  ttuwan!  nio  »  Teriaoatioa.  in  Ui«  Ibnn 
of  aa  incidcDtal  remark  ountunad  ia  a  letter  ttvm  Ca{Aaia  WiUiaffi 
Seyaolila,  of  tbo  United  Statta  Xavy.  Thii  letter  (tba  original  ia  b«for« 
dm)  la  written  (ram  Brwk'B  latauJ,  tloacribod  by  Captain  BcyaoLda 
a»  a  "  lilUu  miJiw  of  und  in  the  nudat  of  th«  «ido  I'ncifi*."  After 
giving  oilier  iiartioulan  at  tbi*  uoiahabited  iibuid,  h«  wya :— "The  Uida 
won't  get  out  o(  th<i  way  u(  ooi  proplo  when  nt  lau<l,  but  ahov  tight  and 
have  to  be  kept  off  with  sticka.  Daring  thia  m/Ue,  thu  trtTiie  birda  Iom 
their  tail  featiicra,  which  tn  ])liiulis>l  from  them,  aa  you  wunM  pnll  a  Uada 
cfgtaM)  whilo  walking  OTer  a  Scid." 
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besioDS  of  pit^ohical  Btatea  are  pro-adjnstod  to  Uw  od«r 
penisteuces  of  the  relations  symbolizeil,  is  s  snppantioi 
wliichj  if  taken  literati}-,  inrolTCfl  absurditicdi  bo  great  lial 
none  now  nuJce  it  in  nesp&ct  of  any  oofaesions  save  tbe  coo- 
genital.  That  it  ia  tbo  truo  aapposition  in  so  far  ■»  tfak 
limited  range  of  cases  ia  conoeraed,  no  evidence  en  In 
given ;  aince  only  to  one  preaont  at  the  orealion  of  u 
organism  is  knowlodg«  of  pie-iuljaiitDieDt  posuUe.  SoW 
aa  the  fncls  aro  aocosaible,  the  suppositton  ia  vboUf  at 
variance  with  them ;  and  it  ia  entertained  only  wlten  i 
cannot  be  bronght  face  to  faco  with  ths  fiicta.  Oi 

t]M>  other  hand,  the  &nppo«itiou  that  the  inner  oohemnu  at 
adjasted  to  the  outer  persistences  by  accumulated  ei- 
pcrionco  of  those  outer  persiatcncea,  ia  in  haroiony  witbiO 
our  actual  knowledge  of  mental  |dMnomona.  Tltoiigli  ta 
so  far  aa  reflex  actions  and  instincts  are  oonc«rned,  ihe 
experience-hypothesis  aeema  insafflcient;  yet,  ita  aeeming 
insufficiency  oocara  only  where  tbe  endenco  ia  bejood  our 
roach.  Nay,  even  here,  each  few  facts  aa  wo  can  got  point 
to  tho  conclusion  that  autonuitio  psychical  connexions  itaalt 
from  tlio  registration  of  experiences  oontinned  for  nmnber- 
lesa  generations. 

In  bric-r,  tho  case  stands  thus: — ^It  is  agre«d  that  all  ptjck- 
cal  rclaticHia  aare  the  ubsolatcly  indissoluble  are  dotonBitied 
by  experiences.   Their  Tarioos  strengtlia  are  admitled,  otha 
tltin^  equal,  to  be  proportionate  to  the  uiultipUcatJon  of  ex- 
periences.   It  is  an  unavuidiible  corollary  thi^  an  infinity  cf 
ezporiencea  will  prodnco   a  psychical  relation  that  is  is- 
'  dissoluble.     Though  such  iultnity  of  expericnon  cannot  U 
reoeired  by  a  single  indiridna),  yet  it  may  be  received  bf 
the  snocesaiou  of  individuals  forming  a  race.     And  if  there  i* 
a  trangmiaaion  of  induced  tendencioa  in  the  nerrooa  systfln, 
it  Li  inferable  that  all  psychical  rcUtioas  whatorer,  from  tht 
necessary  to  tlio  fortuitouB,  result  from  the  vxpcrieaces  of 
tlw  corresponding  external  relations;  and  aro  so  broqgbt 
into  hamiony  with  thorn. 
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Hcnco  tlio  growth  of  intelligence  at  larga  d^eod*  on  tho 
ikw,  Uiul  wlieu  any  two  [i-iycliiciil  Htotvs  ooonr  m  ™miJi^a 
siiccession,  aa  e^et  La  produced  such  tli»l  if  tho  first  sub- 
soqaenti/ rocun  thoro  U  a  cortoin  toudeacjr  for  tJi«  sccoud 
to  follow  it. 

§  190.  By  this  law,  if  it  is  the  true  ooe,  most  bo  iot«rprct- 
ablu  nil  tko  ptiuiiucDuna,  from  tlioir  lowest  to  thoir  highest 
grades.  Let  us  first  observe  how  fiu-  tho  lendiug  d&duotioiw 
agT0O  with  tho  lending  fkcts. 

A  tnuuToat  corollury  fruta  tho  Inw  i&  that  tho  psychical 
relatioDS  in  ooy  organism,  will  correspond  be«t  to  those 
physical  relations  it  comua  most  in  contact  with.  The 
cnviiODinent  la  general  i»  iufinito.  Tho  onviionment  of 
euch  order  of  creature  is  practically  more  or  less  ILoiitcd. 
And  each  order  of  creature  has  an  enrironiueiit  which, 
besides  being  Umitvd,  is  practically  more  or  Iciis  spcciid. 
The  law  implies,  then,  that  the  psiychical  relations  displayed 
bgr  fiBch  order  of  creatoro,  will  bu  thono  which  nicur  tho 
oftenest  within  tho  rango  of  its  oxpcriouoo.  And  we  know 
the  fact  to  bo  that  thoy  are  so. 

Cont«mpIating  the  animal  kingdom  at  la^e,  tho  first  psy- 
olticaL  rcktions  established  ought  to  bo  those  otuworing  to 
the  most  provulent  enrironing  relotioos  of  the  simpteot  kind. 
Such  ore  just  what  wo  find,  Tho  stationary  polypo  with  out- 
stretched tcntoclos,  coniructa  on  buing  tvuchod.  Now  a 
creature  that  is  not  itaelf  moring  oan  be  touched  only  by 
umnfttJiing  iq  motioD.  Aud  thiis  ooivvrsal  roliilion  botwoeii 
collision  and  some  moving  body,  Lt  one  of  the  fint  to  bo  re- 
sponded to.  AVhvn  a  shadow  paeaiug  aoroas  u  nidiuivntuiy 
oyo  is  followed  by  a  moTumcnt  in  the  creature  possessing 
that  eye,  the  internal  relation  between  the  improesbu  and 
the  motion  corresponds  with  tlie  relation  between  a  passing 
opacity  and  a  passing  solidity  in  the  enTitonmeut ;  and  this 
is  one  of  the  most  general  relations.  Various  uualogona 
coses  will  suggest  chemselvo!). 
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Id  ibe  pragmas  of  life  at  largo,  u  in  tfao  progrtts  of  tls 
individosl,  tbo  adjostrnvnit  of  inner  tcndenoios  to  oater  ptr- 
Biat«iiLx-i(,  loust  bc^n  with  the  simpla  and  advance  to  lie 
cumiiltix  ;  necdng  that  both  witliin  and  without,  comptcaK- 
laLioDs,  being  made  up  of  eimplo  onos,  cannot  bo  ostablislKd 
before  simplo  ones  have  hfcn  «sl«l>lLiiiod.     Afler  expttieoie 
of  some  persistent  relation  A  to  B  in  tbo  enrironment,  )as 
generated  a  pcrsistont  relation  botwcen  tfao  aDmnriDg  pfr- 
chical  8tat<!ti  a  and  h ;  irad  alW  xomo  other  porvistcnt  onto 
rcliitioD  C  to  U,  has  aJuiitarly  generated  a  persiatent  inMt 
relation  etod;  then,  if  in  tbo  environment  thoro  cziata  taj 
fttion  )>i>twecn  tbo  rolatioQS  A  to  B  and  0  to  D,  it  becooD 
pnaaiblo  for  repeated  experienCM  to  generate  in  the  organim 
a  relation  between  a  to  b  and  e  to  d.     But  it  is  manifest); 
imposeible  for  this  to  be  done  ontil  the  relations  a  to  &  and 
c  to  d  hsvo  boon  thomsclvc-s  genoratod.     This  deduction,  too, 
wo  see  to  bo  in  oomplote  conformity  with  the  facts,  both  oT 
individnal  evolution  and  of  genera!  evolution. 

Further,  it  must  follow  that  the  only  thing  required  for 

Iho  r-Dtabliiihmont  of  a  now  intcmat  relation  answering  to  a 

tpew  external  one,  iti,  that  the  organism  xhall  be  suIli<neolij 

rdevelopcd  to  cognize  the  two  terms  of  the  new  relation,  and 

that  beiug  thus  ilevoloped,  it  shall  bo  plocetl  in  circumataaora 

, which  present  tho  new  relatiou.     Hero  uLho,   th<^re  in  hiu"- 

Qcmy  betweou  the  a  prion'  inference  and  the  inrerenoe  from 

obatTTstiou.     In  our  domestic  animals  there  are  conatuitty 

formed  now  pnychical  relation!)  answeriog  to  such  new  pby- 

Isicid  rclatioofi  as  have  terms  snfficiently  simplo  to  bo  ptr- 

And    in    homaD    oivilisatiou    wo    see    the    tnilli 

PiUoatrated  in  tho  progreu  to  wider  and  wider  genercl* 

'  izotions. 

But  the  validity  of  theeo  several  corolUrie«  wilt 
^  moro  apparent  as  wo  prownl.    Let  us  now  pass  on  to  con- 
iempUto   tho  growth  of    lnt«Uigen«o  voder  its    leading 
aspects. 


CHAPTER  IV. 
aSTLEX     AOTtOir. 

{   191.   Under  its  simplest  form,  Bcilex  Aotion  is  tlia 

[{uvnce  of  a  single  contraction  npon  a  ainglo  irrttntion. 

,  vague  manifvstntion  of  tbis  scqncnco  marks  tho  dawn  of 
BCiuitiTe  life ;  and,  indeed,  it  is  chiefly  becautio  iltty  alirink 
on  hfnog  toachcd,  that  tnany  of  the  simpler  animals  nro 
Koogoizcd  AS  living. 

Bat  thongh  in  tho  morements  of  Zoophytes  it  is  fore> 
shadowed.  Reflex  action  proper  is  exhibited  only  when 
wo  ascend  to  crcatnrca  in  which  thero  oxiH  norros 
and  moacleB.  In  such  crcatnres,  the  response  is  effected 
not  through  the  agency  of  tho  one  nnifcHin  tissne  coaeti- 
tuling  tbv  bo4ly,  which  is  at  onco  irritable  and  contractile ; 
bat  the  irrit^ility  is  confined  to  one  specialised  stmc- 
tore,  while  the  coiiti-actility  is  coufincd  to  another  spccinK 
iud  Ktructnro ;  and  tho  two  strnctnres  aro  placed  in  8n<.-h 
relation  that  irritjition  of  tho  ono  is  followed  by  contraction 
of  the  other.  Some  impression  ia  made  on  tho  poriphernl 
termination  of  a  nerve ;  the  molL-cnlnr  motion  it  sets  np  ia 
propagated  along  th«  nerve  until  it  reaches  a  ganglion  ;  tho 
largo  qaantity  of  molecnlar  motion  Ihfro  disengi^ed,  dis- 
chorgos  itself  along  another  iJfr^-o  proceeding  from  tho 
ganglion  to  a  muscle ;  and  thus  the  stintolus  carried 
tbroBgh  an  afferent  nervo  to  boidd  Khero-vwUir  centre,  is 
thence  refUeied  in  multiplied  amount  through  an  efiiaront 
nerve  to  tho  contrnctilo  agent. 
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Id  this  Bimplost  form  of  psjchicnl  action  we  BM  %ia^ 
iatvTJuiX  relation  ndjuated  to  &  single  extemsl  relatioii. 
Any  one  of  the  sackera  oa  the  arm  of  a  cntUo-Ssli  Uutiut 
been  separated  from  the  body,  will,  nador  the  ioSneDtt  of 
iu  own  independoat  gaoglioD,  attach  it&elf  to  a  mbsUur 
placed  ia  contact  with  it — the  eetabli^lied  rdatioa  betvea 
the  tacto&l  and  muscular  chaagos  in  tho  snckor  and  in 
ganglion,  is  parallol  lo  the  niuform  relation  botweearaii^ 
Ruee  and  oxtenaion  in  its  enviranmcnt — the  imuir  oohaaa 
of  psjcbical  states  is  aa  persistcmt  as  is  the  outer  Ttlalin 
between  attributes.  And  if  we  remember  that  in  tb 
actions  of  iho  catUo-fish  this  innor  relaticm  is  perpetoil); 
being  repeated  in  respODSO  to  the  out«r  relation,  we  see  kn 
the  organizatioa  of  it  in  the  species  answers  bo  the  7iPti'<*^ 
of  experiences  received  by  the  species. 

§  192.  Beflex  action  being  the  Jowcat  form  of  psychical 
life,  is,  by  impUcatioa,  most  nearly  related  to  pbyaicol  lif« : 
in  it  wo  600  the  incipient  dilTurvntiation  of  the  two.  This 
truth  may  be  discerned  from  aeirenU  points  of  view. 

It  was  shown  that  the  contraction  wliich  occnis  is  i 
polypo  when  touched,  or  otherwise  stimitUt4>d,  probablj 
results  &om  tlio  increased  vital  change  which  the  stimaloi 
r-  producei  in  the  disturbed  tisKaos  (§  140) ;  and  thongh  one  <^ 
ptbese  reflex  actions,  as  of  a  ocplialopod's  suokor,  it  eflm^ed 
in  a  more  definite  and  more  complicated  way,  yet  it  does 
not  eo  far  differ  as  to  be  removable  from  the  class  of  phy- 
sical actions,  llostly,  it  would  bo  considered  as  a  misose  of 
worda  to  call  it  psychical.  So  that  while  as  belotiging  to  the 
order  of  vital  ckaages  which,  in  their  higher  complications, 
we  dignify  i>s  psychical,  it  may  be  conveDiont  to  claasify  tl 
AS  psychiisl;  yet  it  most  be  admitted  that  in  position  it  is 
trutiiitioual.  Again,  in  wcll.orgatiizi*d  civatvres, 

the  physical  life  is  itself  regulated  by  reflex  actions.  Those 
rhythmical  moremeats  of  the  alimentary  canal  which  follow 
the  inlrodnctioD  of  food,  are  of  rdlex  origin  j    aa  are  also 


[ 
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ttow  proccBsos  by  which,  tmdor  tho  Eame  stimnlas,  Uie 
digeattre  fluid*  are  prepared  and  poured  out.  Tho  vArioos 
viacCTW,  too,  performing  each  its  aepiuate  function,  must 
have  their  rclatire  acti\-itios  ndjnstod ;  and  the  doe  bal* 
anciug  of  them  ta  cSected  by  reflex  action.  It  is  held  that 
the  chiuigea  in  tlio  «tato  of  otch  viscos  are  impressed  oil  tho 
aorrn  prooocding  to  ganglia  in  the  sympathetic,  vrhonce 
Ihey  are  reflectMl  to  the  other  viscora ;  ho  that,  for  instance, 
when  the  stomach  has  been  fillvd,  tho  stimulos  it  diffusoa 
through  this  chaniii>l  to  the  heart  and  lungs,  caoaea  them  to 
send  it  an  incn'-nsLTl  quantity  of  aerated  blood.  lit 

yet  another  respect  may  vre  aoe  a  closo  oliianco  botwcon  tho 
physical  life  and  this  nascent  psychical  life,  Aa  was  shown 
in  m  fin«going  chapter,  tho  psychical  life  is  broadly  dtatiu- 
gui:(htd  fVoin  tho  physical  life  by  tho  pcniliarity  that  ita 
changes,  instead  of  being  Bimultaueous  and  successive,  are 
saccesaive  only;  but,  as  was  also  shown,  this  peculiarity 
makes  ita  appcaranco  gradually,  and  becomes  marked  only 
when  tho  psychical  lifo  become*  high.  Now  the  rctlex 
actions  in  which  the  nascent  peyducal  lifu  ia  Eocn,  aro 
nearly  as  mnch  chatactcrizcd  by  simultaacity  M  are  tho 
purely  physical  actions.  A  great  number  of  these  simplest 
nerrous  changes  go  on  quite  indL-pendontly  in  tho  sumo 
organism  at  tho  samo  motnoat.  Once  more,  tho 

proximity  of  thcso  reficx  actions  to  tho  physical  life  ia  im- 
plied by  Uioir  unconciousness.  Not  only  in  co-ordinating 
tbe  rbceral  processes,  but  also  in  co-ordinating  tho  pro- 
ccwca  of  perception,  thero  constantly  go  on  roBox  actions 
of  which  wo  have  no  immodiato  knowk'dgo ;  as  thoso  by 
which  tho  focus  of  each  cyo  is  adjusted  to  distances  and  the 
olosnre  of  tho  iria  adapted  to  tho  quantity  of  hght.  Other 
reflex  actions  of  which  we  can  take  direct  cogniiancc — as 
that  of  breathing — can  go  on  without  our  thinkbg  of  them. 
And  others  which  arc  commonly  accompanied  by  local  sen- 
Mttion — as  when  tho  foot  ia  withdrawn  from  something 
which  ^klcs  it — are  found  to  bo  most  energeticslly  por> 
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formed  when,  from  •one  spinal  lesion,  local  BenaBtioa  Iim 
been  ttbolbihcd.     Ilomembering  how  oeftrl;  nnccmecioin  nr 
own  locomotive  actions  becomo  when  wo  oro  Bbmrbed  io 
thought,  it  is  infvrablo  that  in  crenturea  whose  rvflcot  loco- 
motive BCtionH  nro  congenitally  perfect,  the;  are  quite  ns- 
con-soious.     The  rapid  altenuitiona  of  a  contipoie's  leg  <a  t 
fly's  wing,  aro  prubublf  us  automatio  sa  aru   those  cS  * 
atcam-cngino  pistou ;  and  may  be  ou^rdinatvd  after  a  goe- 
nitly  aniUogoua  mauoer.     Jazt  an,  in  a  steam-engine,  Ik 
arriviU  of  the  piston  at  a  certain  point  is  ueceBsarily  aocm- 
ptiniod  by  the  opening  of  a  valve  sorring  to  admit  the  stem 
which  will  drive  the  piston  in  tho  rororso  dlroctloa;  so,  in 
one  of  these  rbythmicaUy-noviag  organs,  tho  pcrfonaanco 
of  DBch  motion  ends  in  bringing  the  organ  to  a  poaition  ia 
which  tho  atimulua  to  an  opposite  motion  acta  upon  it. 

Hut  iJiougb,  from  all  puinta  of  view,  Beflcx  action  is  scca 
to  bo  a  species  of  ohiuige  very  httlo  romovod  from  the 
physical  changes  constiladng  vcgctutivo  life ;  yot  even  in 
it  wo  may  discern  a  fulfilment  of  the  primordial  cooditioiu 
to  oongctousDCfis.  In  the  lowest  oonoeivablo  typo  of  coo- 
MijioitsnoM  tlint  produced  by  the  alternation  of  two  stalei 
— there  are  involved  the  relations  constituting  tho  forms  of 
all  thought.  And  «uch  an  alternation  of  two  states  is  juiit 
that  which  occurs  in  tho  ganglion  connected  with  one  of 
those  rhy  111  mically- moving  organs. 


(  193.  From  that  lowest  kind  of  B^flex  action  in  which  a 
singlo  imprcBsioQ  prodncos  a  sloglo  contraction,  the  ascent 
is  to  complications  in  the  sUmuli  and  in  the  acte  reanlting 
fW>ni  them.  There  is  no  precise  distindton  between  a  single 
contraction  and  a  coinbinjition  of  oontractioos.  From  the 
excitatioa  of  dispersed  muscular  fibres  to  the  excitation  of 
fibres  iigf*r(>gatcd  into  definite  bundles,  the  transition  is 
iuDPDsiblc ;  aud  time  is  similarly  a  grwlnal  passage  from 
single  oontractiona  to  combinations  of  ooii tractions,  Uonce, 
under  the  Itead  of  Ilctlex  action  there  are  ohissod  uumeroas 
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in  wliicli  a  whole  group  of  muncular  moUona  renolts 
from  ono  imprcsekm.  The  decapit&ted  hog  whicli  Icnpa 
when  one  of  its  f«ct  is  iiritatoi],  supplies  an  illastration.  To 
ezamine  the  voneties  and  cotuploxities  of  UeSex  action,  ia 
the  task  of  tho  phfiiologist  rather  than  of  tho  psychologist. 
Here  it  concerns  us  merely  to  uoto  the  bcoriii)^  of  Uic  phe- 
nomena on  the  general  argnmont. 

Wo  haT«  to  obsorvo  that  these  simplest  of  psychical 
changes  correspond  to  external  relations  which  are  only 
one  degree  more  specialized  than  the  relationfl  to  which 
physical  changes  correspond.  Whilo  tho  proocssca  of  tho 
purely  vcgc-tuLive  lift)  are  in  adjnatmcnt  with  those  most 
general  relations  betweon  nntriment,  oxygon,  temperature, 
moisture,  light,  which  pcrrade  tho  cuviroamont  at  targe ; 
these  lowest  processes  of  the  animal  life  are  in  adjastmont 
with  tho  most  general  relations  of  the  solid  bodica  con- 
tained in  the  cnriroamcnt :  as  those  betweon  tangibility 
and  solidity,  motion  and  life. 

Further,  it  ij)  to  bo  noticed  tliat  in  conformity  wilh  tho 
general  Law  of  intelligence,  we  have,  in  one  of  these  reflex 
actions,  an  eBtablishod  conncxian  between  two  psychical 
states  answering  to  an  established  connexion  botwcon  two 
external  phcncmona.  Not  that  the  inner  teadency  in 
exactly  proportioned  to  the  outer  persistency.  In  many 
cases  it  is  absolute  in  tho  organism  though  by  no  means 
afomlnte  in  the  enrironment.  And  this  is  just  what  is  to 
be  looked  for  among  these  manifestations  of  nascent  in- 
loUigonce ;  anco  the  udjostmcnt  of  tho  inner  tendencies  to 
tho  ontcr  persistesciea,  being  the  law  of  intelligence  in  llio 
abstract,  cannot  be  fulfilled  whom  tho  intolligenoo  i«  iu- 
cipicut. 

Lastly  ntay  bo  named  tho  fact,  that  Uiese  indissohtbly- 
otnmected  p^cbical  states  exist  where  there  are  perpetnally- 
rcpoated  experiences  of  tiie  external  relations  to  which  they 
annnn-. 


CHAPTER  V. 

IKSTtSCT. 

{  194.  Not  asing  tbe  word  aa  Uio  mlgnr  do,  to  deagati 
all  other  kinds  of  intoUigenoe  tlias  the  hontaii,  but  nMiitt- 

ling  it  to  its  proper  signi&catioa,  Insttoct  m»y  bo  describei 

*fl0— compound  refiex  action.  I  say  dewribed  rother  tfaa 
defioed,  sboe  oo  clear  line  of  demarksttoa  can  be  draws 
botwDon  it  nod  Eimplc  rcflox  action.     As  remarked  in  tiu 

^laat  ■eotion,  tlio  diriifO'tnolor  processes  trhic-h  rvflox  BCtionu 
sbow  na,  paaa  b;  degroea  &om  tbo  simple  to  the  complex ; 
and  a  cnraory  inspection  of  tbo  facta  ebows  ns  that  the 
rixipio-mot/)T  processeft  do  the  like.  Kerertbeleaa  wo  m^ 
conveDienbly  distin^niali,  aa  a  bighor  order  <^  these  aato- 
ntttio  nervous  adjimtmeutji,  thoae  ia  wbioh  complex  stimnli 

^prodoco  complex  morcmoats. 

That  the  propriety  of  thaa  marking  off  Instiuct  Jrom 
nrimitive   reflex   action  may  be  clearly  aeon,  lot  na  take 

'  examples.  "  A  fly-catcher,"  saya  Dr.  CarpenUrr,  "  iuunedi- 
ately  after  its  exit  from  the  egg,  bas  been  known  to  peck  afc 
and  cnptnro  an  inHect^— an  action  which  reqnirca  a  very 
exact  appreciation  of  distance,  as  well  as  a  power  of  pre- 

tcisely  regulating  the  nmscnlor  moremeotfl  in  accordamco 
with  it."    Now  this  action,  which  in  proved  by  tbo  circum- 

'  itanoes  to  be  purely  antomatic,  implies  the  combination  of 
many  atimnli.  Tbo  excitation  of  certain  retinal  nerve-fibrea 
miut  be  ono~«n  excitation  which  is  itaclf  a  somewhat 
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agination  of  excitations.  Another  component  in  tiie  gene- 
ral stEiuuIuK  must  Iw  that  proceeding  from  the  muscles  b; 
vhich  the  eyes  are  directed.  And  yet  another  component 
mast  bo  that  proceediitg  from  the  inunclt^  which  ■llor  tho 
focul  iuJju8Uni;nt«  of  the  eyes.  Without  impressiotis  pro- 
ceeding from  both  thcxe  euts  oF  muHclos,  it  would  be  im- 
possible for  the  head  to  be  guided  in  the  right  direction,  or 
for  tho  beak  to  be  closed  at  the  right  moment.  Thos  tho 
action  tiopUcs  impressions  on  rotinal  nerves,  improHsions 
on  nerres  proceeding  from  musfleB  which  move  tbe  vyvM, 
and  imprcsiiions  on  nerves  proceeding  from  muscles  which 
adjast  their  Icosea — implies  that  all  tboso  nerves  nro  excited 
sintaltaneoosly  in  special  vrnys  and  degrees ;  and  that  tho 
complex  co-ordination  of  muscular  contractions  by  which 
the  Ay  i.t  cuught,  is  thu  reralt  of  this  complex  co-ordination 
of  fttimoU.  Of  ftuch  co-ordinated  acts  uitomiU.i> 

cally  rcsolting  from  co-ordinatod  stimuli,  we  have  many 
illnfttrations  in  ourselves.  Though  originating  in  volition, 
oar  ordiuar}-  morcmeat*  are  perfonued  in  a  mode  just  like 
that  described.  AVhen  patting  out  tho  hand  to  grasp  aa 
object  before  us,  wo  are  uuconscioua  of  Uie  p&rticulur 
nittscnlar  adjuslmonts  made.  We  see  the  object,  and  in 
response  to  the  wi^h  for  it  tho  arm  is  movod  in  a  fit 
way.  But  were  any  of  tho  various  nervoas  stimuli  tn- 
votvi^l  ia  tho  porci^ption  absent,  the  arm  would  not  he 
guided  aright.  That  ia  to  say,  the  special  muscular  co-or- 
l}ination  is  due  to  tho  special  co-ordination  of  sensotions 
rcccivwl  from  tho  oyo  and  its  ndjuncts :  volition  being  oDn> 
cerned  merely  in  setting  tho  proct-ss  going.  One  of  theee 
actions  of  our  own  diSers  from  that  of  tho  nvwly-hatchod 
%-cutchcr  iniiinly  in  this,  that  whereas,  in  ourselves,  tho 
impressions  and  motions,  being  almost  infinitely  varied  and 
SGVcraJly  repeated  with  couipnrative  in&eqaoncy,  are  not 
coagcnitalty  oo-ordimited  but  are  eo-ordinatod  in  the  conrso 
of  our  first  years ;  in  the  fly-catclier,  dtwcended  from  a  race 
in  which  a  special  combination  is  perpetually  repeated  by 
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eretj  indtridual  throagboat  lifoj  bbis  combioatioD  U  leftdj* 
orgnuised. 

So  that  while  m  tbe  {R-imitive  forms  ot  reBex  ttctioii  t 
einglo  iinpressioa  is  foUowod  b;  a  Bing^lo  contmction ;  fdiile 
in  the  mora  duwlopcd  tortan  of  rellex  ujtiou  a  fttngle  im- 
pression is  followed  by  a  combioatioa  of  co&tractiou;  ia 
this  which  wo  diatingaish  aa  Instinct,  a  combinatioii  ot  m- 
prcssions  is  foUowod  hj  a  combiaatioa  of  ooutmotions ;  ud 
iho  higher  Ihe  Instioct  th«  more  complex  are  both  lb« 
directive  and  executivo  co-ordinations.  Carrying  with  lu 
this  ooncpptioD,  ht  us  now  oot)(«Diphkto  tho  fiictti  in  oon- 
nexion  with  tbe  general  laws  we  are  tracing  oat. 


^  105.  Instinct  is  obvioiulf  further  remorcd  from  puttf 
physical  life  than  ia  simple  reOex  action.  WhiJo  nnd^J 
rt'flpx  action  is  common  (o  the  internal  Tiscetal  prooM^^I 
nnd  to  tho  prooesses  of  external  adjafltmont,  Instinct  is  not. 
There  are  no  instincta  displayed  by  tho  kidavys,  the  longB, 
tbe  liver :  they  occor  only  among  the  actions  of  that  ncnro- 
moscnlnr  apparatus  wliicli  is  tho  ngcut  of  psychical  life. 

Again,  the  co-ordination  of  many  stimuli  into  one  Bti< 
mtUoB  is,  so  far  aa  it  goes,  a  redaction  of  diffused  drao]- 
,  tanoous  changes  into  conccntmtcd  serial  changes.  'Whether 
the  combined  nerroos  acts  which  tako  place  when  the  fly- 
catcher soiics  an  inaect,  are  regarded  as  a  sorioa  paHiDg 
throngh  its  centre  of  co-ordioatioa  in  rapid  Buoc«ssion,  or  as 
oonaolidatod  into  two  sacoessiro  statce  of  ita  centre  of  oo-> 
ordination,  it  is  equally  clear  (hat  the  cbangea  going  on  in 
its  centre  of  co-ordination  hare  a  much  more  decided  linew 
arrangement  than  bare  the  changes  going  on  in  ths 
scattered  ganglia  of  a  centipede. 

In  its  higher  forms,  luatiuct  is  probably  sccompanied  by 
a  mdimentAry  consciousness.  There  cannot  bo  oo-ordiaation 
of  many  stimuli  without  some  ganglion  through  which  they 
aro  all  brought  into  relation.  In  tho  process  of  bringing 
iheo)  into  relation,  this  ganglion   must  bo  subject  to  tl» 
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inflnonoo  of  each — muxt  undergo  many  changes.  And  Uie 
quick  suocessioa  of  clutngvs  in  a  ganglion,  implying  as  it 
duett  perpetual  experiences  of  diffcnmcM  and  likcni»scfl^ 
constitute  the  raw  material  of  conacioosncaa.  The  implico- 
Uoa  is  that  M  fiwt  as  Instinct  is  developed,  some  kind  of 
oauotonsaoaii  beoomca  muocnt. 

Farther,  the  iastinctive  acttotm  are  more  removed  from 
the  actioos  of  simplo  bodily  life  in  this,  that  they  answer  to 
external  plionomvnu  whkh  aro  mora  complex  and  mora 
special.  While  (ho  purely  physical  processes  going  on 
lhroiig:hoat  the  organism  raipond  to  those  mo<3t  guncral 
relations  common  to  the  enTirooment  as  a  whole ;  while  the 
simple  reBex  actions  respond  to  some  of  the  general  relations 
common  to  thv  iudividuiil  objects  it  contains;  these  com- 
ponud  reflex  ncUoiui  which  we  claas  as  iosliaots,  respond  to 
ihoao  more  involved  relations  which  cbaractoriKe  certain 
orders  of  objects  and  actions  as  distinguished  from  othori. 

Qreator  difforcntiatton  of  tho  psychical  life  from  the  phy- 
ucal  life  is  thus  shown  in  sovcrul  waya — in  the  growing 
(Ustinctiou  between  the  action  of  the  vegetative  and  animal 
systems!  in  the  increasing  eeiiality  of  the  changes  in  tho 
»nfnwJ  sjBteni;  in  tho  oonseqnent  nso  of  incipient  oou- 
sdoaBaeas ;  and  in  the  higher  «pcciality  of  the  outer  rolalious 
to  which  inner  relations  are  at^nsted :  which  last  is  indeed 
the  cwence  of  the  advance,  to  which  the  others  are  necessaty 
acoomp&niments. 

§  196.  Wo  are  now  prepared  to  inquiro  bow,  by  ac- 
cumulated  experiences,  compound  reSex  actions  may  bo 
developed  out  of  simple  ones. 

Let  us  begin  with  some  low  nqoatio  oreatnre  posseasing 
nidiroentaiy  ejres.  Sensitive  as  such  eyes  are  only  to 
marked  changes  in  tho  quantity  of  light,  tliey  can  bo  affected 
by  opaqnv  bodies  moving  in  tho  surrounding  water,  only 
when  such  bodies  approach  close  to  tlioiii.  But  bodies 
carried  by  their  motion  Tcry  near  to  the  organism,  will,  by 
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their  further  motion,  be  brot^^lit  ia  contact  with  it.    Tin 
cams  in  which  an  Dxtcrnnl  ohjeot  pasftes  hy  almost  at  n  Un- 
gent  to  that  pitrt  of  the  oi^raniam  where  the  nidimcDtaiy  ere 
tfl  plnowl,  so  as  nearly  to  touch  the  ftnrfaco  bat  not  qaitr, 
must  be  exceptional.   In  its  oarliost  forms  sight  is,  u  bdarv 
said,  little  more  than  anticipatoiy  touch  (§  112):  Tinul 
impro^ions  aro  Uabitoally  followed  hy  toctnal  ones,    Bol 
tactual  improssions  arc,  in  all  them  crtwtnres,  babtteiflf 
followed    by    contractions — oontnctious    which,   as  wu 
pointed  oat  in  4  140,  are  probably  the  necessary  cflecte  of 
mechanically  accelerating  the  vital  changoa  —  contrac&m 
which,  onder  like  atimali,  occur  even  in  ccrtnin  plants,  tai 
arc  80  shown  to  bo  producible  by  altorntions  in  the  pntcnve 
of  purely  physicnl  life.     Result  as  tiioy  may,  however,  it  fe 
beyond  qnestion  that  from  the  zoophytes  npwards,  tondt 
and  contraction  form  an  habitoal  scqaonce ;  and  hoooe,  lu 
creatures  whoHC  incipient  vinion  amounts  to  littlo  more  than 
antioipatoiy  touch,  there  conittautly  occurs  th»  snooMSum 
—  a  risoal   impression,   a  tactual  impression,  »  cxmtoac- 
tion.  Kow  the  ovolution  of  a  norrons  system  is  a 

noooasnry  concomitant  of  iliat  apccinlixatioii  which  originates 
the  senses.  On  the  one  hand,  tmtil  the  general  senaitiTenns 
is  in  some  degree  localized,  the  intoranucial  function  of  the 
norrons  syntcm  cannot  exist;  and  on  the  other  hand,  no  snch 
locolizod  sensitiveness  can  exist  without  something  in  tho 
H]iapo  of  nerrcii.  A  noeocnt  souso  of  sight,  therefore,  implies 
a  nascent  nervous  commonication.  And  along  with  a  oaa- 
ccnt  nervous  commnnication  we  may  see  tho  first  iUQStratioii 
of  tho  growth  of  intelligence.  If  pdiyohical  etat««  (using 
tlie  term  in  its  widest  sense)  which  follow  one  another  tosiB 
aAer  time  in  a  certain  order,  become  every  time  more  closely 
connected  in  this  order,  so  a.t  eventually  to  become  insepar* 
able ;  then  it  raust  happen  that  if,  in  the  experience  of  any 
spcoi«R,  a  vtsaol  impression,  a  tactual  impressioQ,  and  a  eon- 
traction,  are  continually  repeated  in  this  sncceesioD,  the 
•evonl  aenrous  states  produced  will  become  so  oonsolidntcd 
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that  the  first  cannot  be  caused  without  the  otliora  following 
~-tho  Timal  impression  will  bo  iostauUy  suocoeded  by  a 
nervous  excitation  like  that  which  a  tactual  improssion  fro- 
dnces,  and  thia  will  be  inatantlj  succeeded  by  a  contravlion. 
Tbero  will  thus  occur  a  contructioa  in  aaticipatiou  of  touch. 
What  must  resnlt  from  a  ftirther  development  of  risien  t 
Evideutly  the  same  bodies  will  be  discerned  at  greatei 
distances,  and  smaller  bodies  will  be  diecemed  wbca  clost 
to.  Both  of  these  must  produce  obscuralions  which  are  faint 
is  comparifioD  with  that  obscuration  produced  hy  a  large 
bodj  about  to  striko  tho  creature's  surface.  But  now  mark 
the  accompanyiug  experience.  A  &iiit  obacuration  will 
not,  like  an  cxtrcmo  one,  bo  habitually  followed  by  a 
strong  tactual  impression  and  a  subsequent  contraction.  If 
c»ased  by  a  great  moss  passing  at  some  distanco,  there 
mil  probably  be  no  collision — no  tactual  impression  at  all. 
If  caused  by  a  little  miuus  which  tu  very  near,  tho  culliaiun 
that  follows  will  be  compnralivcly  alight — so  sbght  as  not  to 
excite  a  violent  contraction,  but  only  such  tension  in  the 
moBColar  apparatos  a«  is  ecc-u  in  any  crcatnre  about  to  sciM 
upon  pro)'.  This  is  by  no  means  an  assumption.  Among 
^■ttumuls  in  general,  ourselves  included,  a  nerroUB  impression 
^^iiicb,  if  sbght,  simply  rouses  atJontion  and  braces  up  tho 
muscles,  cauevs  convulsive  contortions  if  intense.  It  is  thcre- 
furo  a  deduction  from  a  well-established  law  of  tho  aervo- 
^^luscular  system,  that  a  crcaturo  possessing  this  somewhat 
^Hoproved  vision  will,  by  a  partial  obscuration  of  light,  have 
'  its  musdes  brought  into  a  state  of  partial  tension — a  stato 
fitting  them  cither  for  tbo  seizure  of  m  small  animal  should 
tho  partial  obscuration  be  cansed  by  tho  impending  collision 
^^U  one,  or  for  sudden  retreat  into  a  shell  should  Uie  obscura- 
tion be  increased  by  the  near  approach  of  a  krger  animal. 
So  that  oven  from  this  simple  advance  there  arises  a  some- 
greater  speciality  and  complexity  in  the  inner  relations 
ering  to  outer  relations. 
Instead  of  a  stationary  creature,  suppose  the  creature  con- 
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three  psyeluial  states  being  babitttall;  oonnedod,  mnst,  by 
fepetitioii  in  cotmtleBs  genstattons,  beoomo  ao  cohcrcut  that 
Ibe  speeinl  risual  imprc«sioQ  will  dinxiUjr  call  forth  ihe  inuiu 
caW  nctiooa  hy  wbich  prey  in  Hcizoil.  KventnAlly,  tJie  sight 
or  a  amftU  objc-ct  in  front  will  cause  the  varioos  motioiui 
rcqoiaito  for  iho  CApiure  of  prey. 

Here,  then,  we  see  how  one  of  the  simpler  intitinctn  will, 
Dndor  tho  tvqiiiaite  conditions,  be  established  by  accumu- 
lated vxpvrionoM,  Lot  it  be  gmnted  tJtftt  the  more  fre> 
quenti;  ptiychical  Btat««i  oc<;or  in  a  oortain  order,  tfao 
stronger  becomes  their  tendency  to  cohere  in  th&t  order, 
until  they  nt  butt  beoomo  inseparable;  lot  it  be  granted 
tbut  tliid  t^ndoiicy  ia,  la  howt>V(-r  slight  n  degroo,  inherited. 
BO  that  if  the  cspDrieaces  remain  the  same  each  sncoecsiru 
generation  beqncaths  a  somewhat  incroafiod  tendency ;  and 
it  follows  that,  in  ca«c«  like  the  odo  dncribi'd,  thcro  most 
orsntaally  result  an  automatio  connexion  of  nervona  actions, 
coireeponding  to  the  external  relations  perpetoally  ex* 
pcriencod.  Similarly  if,  from  some  ehaago  in  the  oa- 
TinHUoeiib  of  any  species,  it«  nembers  are  frequently 
brought  in  confcaot  with  a  roUtion  having  terms  a  littlo 
more  inrolvcd ;  if  tlio  organintioa  of  the  species  is  so  far 
developed  lui  to  bo  imprvssiblo  by  tliCM  tcrmit  in  clo9t>  itue- 
ocasioD ;  tben,  an  inner  relation  corresponding  to  this  new 
oaler  relation  will  {gradually  be  formed,  and  will  in  tho  end 
become  organic.  A.iid  so  on  in  subsequent  stAgfs  of  pro- 
gnaa, 

litis  of  oourse  is  intended  morely  as  a  mdo  indication  of 
thu  mode  in  which  the  gvut^rul  pri&mplea  eannciated  explain 
ibe  derelopment  of  inatinota.  The  law  of  intelligence  being 
that  the  strengths  ot  tho  iaoor  oobosions  between  psychical 
BtatM  must  bo  proportionate  to  tlie  peniatcnces  of  tho 
outfir  relations  symbolized;  and  , the  development  of  in- 
tclIigoQce  in  conformity  with  this  law  being,  in  all  casca 
of  which  wo  havo  direct  knowledge,  secured  by  tho  ono 
umplo  principle  that  experience  of  tho  outvr  relations  pro- 
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iafcted  group  of  clianges — not  a  single  improssioa  and  a 
f     eiuglo  motion,  but  at  le^t  &  pair  of  imprestioiu  and  n  coa- 
■idersblu  complication  of  motiona.     The  correspoadeuoe  ia 
aliku  more  complex  and  mora  spocUl. 
^  Now,  that  the  evolutiou  of  inluUigeDOO,  if  caosod  by  the 

moltiplication  of  experteaces,  moat  follow  this  order,  ia 
clamoDstr&blo  a  priori.  Phenomena  bucome  less  freqaent 
io  proportion  m  tiiej  bocomo  moru  compli^x ;  and  hcDco, 
the  experiences  of  thetn  can  nercr  be  ao  cumerous  as  are 
the  experiences  of  simple  pheoomeiia.  The  relation  between 
A  pouing  obscuration  and  a  living  body,  rccnrs  otlencr  than 
the  relation  between  a  oorlain  dcgroo  of  obscuntton  aud 
danger,  or  than  the  relation  between  a  certain  other  ^grea 
of  obscuration  and  food,  Again,  each  of  theae  relations  is 
more  gcnoral  than  the  relation  between  a  particnlar  size  and 
form  of  visual  impression  aad  an  object  of  a  particular  clasa. 
And  again,  this  rolation  ix  more  general  than  that  between 
a  pnrticnlar  itiie,  form,  aud  colour  of  visual  impression,  and 
a  certain  Bpecies  of  that  class.  ITie  inoriteblo  corollary  is* 
that  if  inner  reUtioiui  are  moulded  to  outer  relations  by  the 
accumolation  of  experiences,  the  simpler  most  be  ostAblished 
before  the  more  oomplex. 

The  nvcvKitiCy  of  tliu  order  will  bo  still  better  seen  on  re- 
membering that  complex  relations,  both  external  and  in- 
ternal, being  composod  of  eimple  oQea,  must  be  preceded  by 
sitnplo  oDi».  Before  there  can  exist  the  ubjectiTD  rulatiuus 
implied  in  the  actioa  of  one  body  on  another,  there  must 
exist  the  objective  relations  implied  in  the  oxuitvnoo  of 
each  body.  And  similarly,  before  complex  sabjective  rela- 
tions con  be  eetablished  there  must  bare  been  established 
the  simpler  subjective  relations  they  are  eomposed  of. 

Observing  that  this  infereaeo  frvm  the  e^ierience-hypo- 
iheais  harmonizes  with  the  fitcts,  so  far  aa  they  are  accesaiblo 
to  OS,  let  ns  go  ou  to  observe  some  important  corolltu-ies. 

108.  If  simple  and  general  rehitiona  in  the  enviionmont 
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lo  be  distiogniaKablo  into  sab-cloKses^-say  by  tncnoM  of  dif- 
ferences of  colour — the  cxpcriencot  of  the  two  groiip-t  A  B 
C  D  L  S,  and  A  B  C  D  L  T,  and  of  tho  two  groaps  A 
B  C  D  M  P,  and  A  B  G  D  31  Q,  nuty  still  bv  wrentl; 
numeroos  dnongh  to  mako  ttio  ntiiiweriiiff  p»j-chic»l  actiom 
automatic.  But,  cl<?ariy,  alon^  with  more  involved  aitd  muro 
varied  groups  thora  masbovontnnlly  comn  impcrfoct  psychical 
eohanoas.  Aa,  by  Bucoessive  additions  of  perceived  attri- 
bntes  and  relations,  the  psychical  states  become  more  com- 
plex ;  and  aa  each  tnoro  complex  oonibioatioa  of  psychical 
states  corresponding  to  a  more  special  kind  of  object  i»,  by 
consequence,  less  fi-eqncntly  repeated  in  experience ;  it  fol- 
lows from  tho  general  law  wo  aro  tracing  oat  that  its  oom- 
ponents  cannot  be  so  completely  integratod.  Kot  only  most 
the  clustered  internal  states  by  which  the  clustered  external 
properties  are  symbolized,  bo  less  definitely  aggregated  (or 
at  any  rate  the  more  recently  added  of  them) ;  but  the  com- 
[HiKitu  imprea«iou  Uiey  form  inuKt  have  a  hwhUit  power  of 
prodncing  the  specially  Go>ordiiiated  motions  by  which  a  fit 
adjustment  is  made. 

Thu  implication  lies  on  tho  sarfaco.  If,  as  tbo  Instnuits 
rise  higher  and  liighor,  they  como  to  inclade  psychical 
changes  that  are  less  and  lees  coherent  with  their  funda- 
meatal  ones;  there  must  arrive  a  time  when  the  oo-ordiua- 
tion  i*  no  longer  perfectly  regular.  If  those  eomponnd 
reflex  actions,  aa  they  grow  more  compound,  also  become 
loss  decided ;  it  follows  that  they  will  sTeatually  become 
comparatively  ondocidud.  Thoy  will  begin  to  lose  their 
distinctly  automatic  obaracter.  That  irhiclt  we  call  Instinct 
will  merge  into  something  higher. 
The  &cts  are  tboa  rendered  comprehensible.  We  see 
i,  if  produced  by  experience,  the  bvolution  of  Instinct 
mnitt  proceed  from  the  simple  to  the  ooniplex,  and  that  by 
a  progreSiSion  thus  wrought  out,  it  must  lusen&ibly  pass  into 
ft  higher  order  of  psychictl  action ;  which  is  just  what  we 
.it  to  do  in  tho  higher  uaimals. 
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§  199.  Tliat  growing  complicatloa  of  tbe  oorrespoadeooe 
which,  &s  wo  hsTO  jiut  scvn,  ncc«9sitat«s  n  transitKRi  bom 
KnLonatio  nctioiui  to  non-aabomatic  motions,  brings  wHIi  it 
a  ■epomtioQ  of  the  procosa  of  oorrcspondence  into  parts. 
In  ita  simple  form,  tho  adjustment  of  certain  inser  rolattoai 
to  certain  outer  relations  is  ouo  tndirisible  nctioD ;  hot  in 
ilN  nomplor  form,  aucli  adjastment  consists  of  sereral  stagm 
Bilmittiug  of  greater  or  less  dissociation  fnm  one  another 
■ — capableof  bocoming/'a^niCTtff  of  corrcfpondcncet.     Hws, 
among  othon,  results  Cbe  order  of  pajcfaicat  actioDS  known 
as  KCemoiy. 

While,  in  any  insttuctiro  act,  wo  boo  an  entire  process  of 
bringing  internal  rehttions  into  harmony  with  ezteraol 
ndatioiu,  Mcmot7,  taken  alone,  exhibita  telatioBS  in  ooq- 
soionaneu  wliioh  do  not  include  any  active  adjnittnicnt 
of  the  organism  to  retatiooa  in  tho  cnvironmonfc.  Though 
ihoea  Buoceasions  of  ideaa  which  constitute  Memory,  neoriy 
fdl  ropreeeat  past  oxporiencee  of  tho  outer  world ;  yet,  as 
many  if  not  most  of  Ibcm  stand  for  past  expericncea  of  tlie 
outer  world  that  aro  fortuitously  combined,  it  is  elear  tkat, 
even  oonsidorcd  an  fragments  of  correspondeDcee,  tliey 
cannot  be  held  to  bavo  as  mnrkod  a  hu'mony  with  the 
onrironment  as  have  tlio  iiomologi>us  parts  of  automatio 
actions.    True,  each  act  of  reooUoction  is  the  eBtablishment 
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Ktf  an  inner  relation  answering  to  girnie  outer  relation ;  but 

^B  tliivt  uuter  relation  is  often  a  trausitory  one,  the  inner 

I  Teladon  eatablialted  in  the  act  of  rcooUectton  is  often  one 

■DSTCcring  to  no  ralatioQ  now  oxisting  or  ever  likely  to  cxiitl 

ngiiiu ;  and  in  that  sciuto  in  not  a  coirespondenoe.     The 

oormpondenco  here  becomes  flvanesceat. 

Prom  this  it  will  probably  be  infernxl  that  a  ftntiHractorj 
account  of  Memory,  as  viownd  from  our  present  stand'point, 
is  impracticable.    Tlie  doctrine  tliat  all  peychical  ofaitngos 
are  interpretable  aa  incidents  of  the  correspondence  between 
the  organiam  and  its  ennronroent,  aeema  Uf  be  at  fault. 
Besides  tlw  fact  that  part  of  tho  psychical  changes  con- 
Btitattng  Kumury  have  refcronco  to  no  oxiBtiDg  outer  rola- 
tioDa,  tliero  in  the  further  fiaot  that  raaaj  trains  of  thought 
hare  apparently  little  or  nothing  to  do  with  adjusting  tlie 
oondact  tu  tbo  roquiromcnts.    Bat  tbovgb  tho  position  of 
Uemory  in  the  psychological   syHtem  hers  sketched  out, 
Eoay  not  be  at  once  nnderstood,  we  need  only  parsoe  tbg 
syatlieBis  a  atop  farther  to  sec  how  Moniory  rv!>ults  from 
that  samo  process  of  devvlopmeut  by  which  IntttincI,  becom- 
ing more  and  more  oomplicatedj  finally  mergefi  into  tho 
higher  forms  of  psychical  action. 

Somo  cluo  will  bo  gained  on  observing  that  while,  on  tho 
ooe  baud,  Instinct  may  bo  regarded  as  a  kind  of  oi^anized 
memory ;  on  the  other  hand,  Memory  taay  be  regarded  as  a 
kind  of  iacipiont  iuHtinct.  Tho  automatjo  actdtms  of  a  bee 
building  one  of  its  wax  cells,  answer  to  outer  relations  so 
constantly  experienced  that  they  are,  aa  it  were,  organically 
remembered.  Convt'T^cly,  an  ordinaiy  recollection  implios  a 
cohesion  of  psychical  states  which  becomes  stronger  by 
repetition,  and  so  approximates  more  and  moro  to  tho  in- 
dissoluble, the  automatic,  or  instinctive  cohesions.  But 
leaving  rough  snggottions,  let  aa  take  up  the  general  argu- 
ment irou  the  point  roaehed  at  the  close  of  the  last  chapter. 

}  200.  So  lung  as  th^  piiychica]  changes  are  completely 
29 
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tntamfttic,  'iSemorj,  as  we  ondentaad  it,  cannot  existn-tiisi 
cannot  oxist  thow  irregnW  psyeliicnl  duDgos  seen  ia  ^ 
iH8(H:iaUon  of  idea).  Uut  when,  aa  a  ooiuiequiniM!  uC  tj- 
vauctng  complexity  and  docrcaiimg  frequency  in  the 
of  pxtemij  rt'latiens  responded  to,  than  arisa 
intciTul  rcUtioDS  which  are  itnperfeclly  orgiuiiuxl  and  U 
nhort  of  automatiQ  ro^olarity ;  \hea,  what  we  call  Menorj 
becomes  nasoeot.  For  the  elucidatiou  of  this  we  nut 
again  hare  recounw  to  uymbola. 

An  Lwfore,  let  A  B  C  S,  reprasent  tlie  groap  of  » 
existent  attributes  common  to  living  bodies  iu  geuetaL  Ltt 
e,  f,  g,  stand  for  the  further  attribntce  disticctive  of  eon 
oJMS!*  of  CRiuturos  mostly  sorriug  for  prey.  And  lot  A,  fc,  bt 
the  attributes  peculiar  to  some  species  of  that  ol««,  whicb, 
when  attacked,  defends  itself  in  a  particular  way;  while  i, 
Ml,  are  the  somewhat  umilar  attributes  peculiar  to  aootbff 
spocioti  whoHO  defence  is  a  retaliation  wur«o  than  tJie  attMiL 
Wo  hare,  then,  two  very  aimil&r  complex  granps  nf  co'j 
oxisktnt  attributes,  AUCUefgA/;,  aniiABCD 
e  f  g  A  m,  which,  by  the  hypotheuis,  are  not  freqaently 
repeated  in  experienoe ;  bat  which,  when  they  do  occor,  ara 
attended  by  different  congcquuncoa.  The  attrUiatos  A,  B,  C, 
D,  being  pn-s<-nt4.-d  in  every  cxpcrtimcv  of  living  creoton*, 
aro  responded  to  by  automatically-oonuected  internal  ctateB.H 
fiimJlariy,  e,  f,  g,  the  attributes  of  creatures  serving  for  prey, 
being  extremely  general,  h»vc  also  ansncring  iotcnuLl  status 
that  are  antomalically  -  connected  with  the  firtt  and  with 
those  motor  changes  which  the  presentation  of  prey  caUi  fur. 
But  k,  k,  and  A,  m,  not  reicnrnng  so  often,  are  roprwcnled 
by  internal  states  that  ore  not  organically  co-ordinated  with 
their  rcspoctivo  groups,  or  with  tlio  motor  changes  which 
thoBO  groups  should  pruduoi>.  Such  b«iiig  ihu  conditio 
the  case,  what  most  happen  t 

lo  the  fint  pkce,  the  mere  complication  in  the  t<etH  ofi 
prcnions  serving  as  stimuli  to  epecial  actions,  it-tclf  impiteal 
something  like  a  nascent  Memory.   For  as,  ou  the  one  hand. 
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tbe  nCTTons  omtre  by  which  any  impressions  A,  B,  C,  D, 
6»  f»  gt  K  ^j  *™  Oo-ordinnUil,  cannot  receive  all  thcito 
impresaioos  at  absolutely  the  same  instant ;  and  m,  on  the 
other  band,  tbe  special  actions  to  be  producvd  can  be  pn>- 
duced  only  by  co-operation  of  all  these  iinpnMsious ;  h 
follows  thai  they  must  severally  Lave  somu  slight  per- 
aistence,  eo  thai  the  last  may  arise  before  the  &ni  fades 
away. 

Ko(  to  dwell  on  this,  howorer,  let  us  now  obserre  that 
ainco  tbo  slates  aninrortn^  to  h,  h,  and  those  answering;  to 
h,  m,  have  been  uurrequentJy  cunnacted  with  tbotr  respective 
groups  ofataCea  and  the  sequent  actions,  the  nervous  ehanjfes 
by  which  thoy  are  theiniwlves  produced  and  by  which  they 
produce  subsoijavnt  changes,  mu»t  bo  slow.  Psychical  states 
that  often  rccar  in  a  given  order,  not  only  become  increas- 
ingly coherent  but  the  trnusitioos  from  each  to  tbo  next 
become  more  and  more  rapid;  and,  conversely,  the  cohesion 
of  psychical  states  that  have  been  rarely  connected,  is  not 
only  foeblo  bat  the  transitions  tako  approciablo  timw  —  a 
fact  well  tixctnpUScd  in  learaiug  a  language.  But  the  toler. 
ably  deliberate  succession  of  psychical  states  ia  ono  of  tbe 
conditions  to  Memory.  A  pcmembr&noe  implies  a  oonscious- 
Duss,  and  a  couscioiuncisii  implicit  a  perceptible  duration.  I'he 
uervoua  states  which  are  gone  through  instantaneoosly— aa 
those  by  which  we  infer  the  distances  of  the  objects  we  look 
at— do  not  enter  into  what  wo  term  Memoiy  at  all :  we  are 
onoonscioas  of  them  because  tbcy  have  no  spprtKiiablo 
pvrsisteuGO.  Hence,  tho  occurrunco  of  these  comparatively- 
slow  psychical  changes  is  a  stop  towards  the  evolution  of 
Memory. 

A  further  conscqncnce  is  now  to  be  noted.  When  either 
of  the  groups  of  attributes  ABCD  o  f  g  h  i,  orAB 
CDefgAm,  is  presented,  tho  set  of  imprvasiona  A 
B  C  D  e  f  g,  produced  in  common  by  butli  of  tliem,  and 
by  all  crvaturv*  serving  for  prey,  tends  to  excite  the  actions 
by  which  prey  is  ordinarily  caught.    At  tbo  same  time  tbo 
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impression  produced  by  h  k,  or  h  m,  aii  the  mm  luy  be, 
tends  tu  cxoita  those  modified  actions  which  occurred  in 
cxperieocQ  oftor  it.     Kut  only,  howover,  U  the  nctoal  pre- 
duction  of  thc^C  modified  actions  uncertain,  from  the  ex- 
periouco  Luring  been  insofEciently  repeated,  bat  eitberof  the 
two  t«udimcies  moat  bo  partially  oppoHod  by  the  otlur.  TIu 
impreBsion  resulting  from  the  attribute  h,  being  oonnm  (a 
both  groups,  tends  cquully  to  excite  cither  of  the  modified  ti 
of  actioaa ;  whil«  from  k  the  incipient  effect  is  a  partkolar 
mode  of  ftttaok,  and  from  m  the  iccipie&t  effect  ia  nnuBiig 
away.     Hence,  one  geoeral  and  two  special  sots  of  mcHiam 
arc  instigated ;  and  from  (he  balance  of  the  in«tigstioM,  it 
will  oRcn  happen  that  no  immediate  action  at  all  ensoH. 
The  various  psychical  states  involved  in  each  sot  of  motiom,J 
ser^nilly  become  nascent;   but  none  of  them  reach 
intensity  which  they  would  have  were  the   motions 
fiimicd.     In  tlie  chief  nervous  centre  the  different  uiipre»>| 
Biona  aenre  as  different  motor  impulses;  and  these,  being 
sererally  sapphuit«d  by  ono  another  before  they  pom  inln 
actual  motor  cbongt^s,  will  each  of  them  consist  of  an  inci> 
pient  or  faint  form  of  that  nervmis  srtote  which  would  ba*a  I 
accompanied  the  nctuBl  motor  change  had  it  oocorred.     Bat] 
Bnch  a  succession  of  states  constltqtee  nmambronea  of  the] 
motor  chAnges  which  thus  become  incipient — constitutos 
memory.    To  remember  a  motion  jnst  made  with  the  arm, 
io  have  a  feeble  repetition  of  those  internal  states  whtvh! 
accompanied  the  motion— is  toliave  an  incipient  excitement 
of  those  nervea  which  were  strongly  exeitod  during  the 
motion.    Thus,  then,  these  nascent  nervous  excitements  that 
conflict  with  one  another,  are  really  bo  many  id«u  of  the 
motor  changes  which,  if  Dtrongcr,  tboy  would  caose ;  or 
rather,  they  are  the  objccti\'e  sides  of  Uiou  chnnges  which 
are  ideas  on  their  sDhjectiro  sides.     Conseqncntly, 
necessarily  comes  into  existence  whenever  aatomatic  ootioii 
is  imi)erfi^t. 

This,  however,  is  not  all.     Besides  a  memory  of  its  oimj 
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movenonts  ouicl  mod«8  of  action,   there  results  io  tbo  or- 
fpMXKCn  *  mamaiy  of  tboso  oombiaations  of  imprvssioiu  it 
reonres  throogfli  the  8enaea.     Under  ita  pritiuiry  form  tliiii 
advuico  is  a  oonoomitimt  of  lfa«  advance  jnst  deecribod.  As 
the  external  groii|K)  of  uttrJlitiU-N  and  ruhitiaiu  responded  to 
become  more  ootnplex,  and  b;  implicaUon  more  infnMitmnt, 
the  ftttswemg  psychical  changaa  bocome  more  loosely  coa> 
nectcd  with  on«  another  and  with  the  motor  changes  nppto- 
priato  to  them  ;  and  Lho  groups  of  improwions  being  less 
coherent,  a  tiuoeat  memory  of  the  component  improstiions 
becomes  possible.     But  ti»dvr  its  mcoadary  or  derivative 
form  tltia  advance  is  a  far  larger  oao,  as  we  aliaU  now 
Be«»  For  the  sante  progress  which   givea   the 

ability  to  receive  the  complex  impressions  tcqaired  to  de- 
termine complex  actions,  gives  the  ability  to  rwi-'ive  com' 
plcx  iinprv»rions  which  do  not  tend  to  determine  any  acttons 
at  alL  Evolution  of  the  senses  and  tho  ncrvotu  system, 
while  it  makea  possible  the  discrimination  of  various  kinds 
of  enemica  and  prey,  by  the  special  combinations  of  attri- 
butos  they  sovwally  present,  idso  makes  posaible  tlio 
discriminatiuD  of  various  other  objects.  The  power  of  go* 
ordinatiog  tho  intproegions  of  size,  form,  colours,  motJoas, 
which  stand  for  a  {mrticiilar  animal,  i.t  likewiite  a  power  of 
co-ordinating  the  inpresaions  that  stand  for  trees,  plants, 
atones,  and  Hurrouudiiig  things.  Most  of  these  sarrou&ding 
things,  however,  have  no  immediate  relations  to  tbo  needs 
of  the  organism — are  not  habitually  followed  by  special 
motor  changes ;  and  therefore  do  not  tend  to  exoibo  motor 
changes.  But  while  the  clustered  psychic^  statos  produced 
by  the  clustered  properties  of  inaoimatu  object*  have  usoally 
no  direct  connexions  with  the  actions,  they  liave  direct 
coniiexioDs  with  one  nnoUier  of  all  degrees  of  constancy ; 
and,  by  couae^uence,  have  all  degrees  of  the  tendency  to 
arouse  cue  another.  While  the  absolatGly-persisbcnt  rela- 
tions among  cxtcroul  nttnbuUis,  are  responded  to  by  in- 
■eparable  relations  of  psychical  states;  the  others,  in  their 
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I  lUpecdvo  grndos  of  persistence,  aro  roiipuDdcd  to  by  paf* 

Tchicol  HUitcs  proportioonto  ia  Uieir  d^i^-en  of  cohengs, 
ncnoo,  of  tho  imprcs)tiou!t  produced  by  adjacent  objecu 

<  daring  ifa«  movemeiits  of  Uie  oi^anisni,  each  ia  apt  to  mkB 
at  certain  other  impniuions  witli  which  it  has  beta 
connoctod  ia  ospcrienoc — calb  ap  ideas  of  sach  other  i»- 
pn.<»3ioiis ;  that  is,  oauaee  s  rcmcmbranco  of  tho  ftttribnici 
previously  found  in  connexion  with  lliu  pcrctiiTcd  tktlnbnUf. 
As  thceo  psychical  states  liavo  in  their  toms  been  connected 
with  otltera,  they  tend  to  arouse  sach  others ;  and  dm 
there  arises  that  Kuocession  of  ideas,  partly  rognhir,  pu% 
irregular,  which  wo  coll  Memory— reffolar  iu  so  fur  oil  Ik 
ooonexions  of  extonud  pbenomeiut  ore  regular,  aud  irregs- 

■W  in  BO  far  as  the  groups  of  those  phenomena  occn 
irregularly  in  the  environment. 

§  201.  This  tnith,  tfaotr  Mmnory  cones  into  existenee 
when  the  involred  connexions  among  psychical  states  render 
their  successioiis  imperfectly  antomatic,  is  in  harmoBj  with 
the  obveice  truth,  that  as  fast  as  tJiotte  coaaexions  aowng 
pBychied  states  which  wo  form  in  Memory,  grow  by 
constant  repetition  automatic,  they  cease  to  be  part  of 
Memory,  We  do  not  speak  of  ourselves  ns  roooUccting  re- 
lations which  haro  become  organically  registered.  Wo  n- 
colloct  thoBo  r^otions  only  of  which  the  rcgistmttoo  is  in- 
compleU).  No  one  remtfmbvrs  that  the  object  at  which  bo 
looks  has  an  opposite  side ;  or  thai  •  ocrtain  modification  o 
tho  visual  impression  implies  a  ccrtaia  dtstanco ;  or  that  tho 
thing  ho  sees  moving  about  is  a  lire  iwiraal.  To  ask  a  man 
whether  ho  remembers  that  the  snn  shines,  that  fire  Imrtis, 
that  iron  is  hard,  woald  bo  a  misuse  of  langnage.  Grett 
the  almost  fortnitoua  connexions  among  ear  expenenc«8, 
ceaao  to  bo  cloMcd  a;  memories  when  they  bare  becoBM 
tborougldy  familiar.  Though,  on  hearing  the  Toice  of  some 
nnsoen  person  slightly  known  to  ns,  we  say  we  recollect  to 
whom  tho  roice  belong*,  we  do  not  use  the  same  oxpniaaoa 
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respecting  the  voices  of  those  with  whom  we  lire.  The 
meanings  of  words  which  in  childhood  have  to  bo  oon- 
•cioojily  rccallod,  aoom  in  ftdnll  lif«  to  bo  immcdistcly  prv- 
■ent.  But  the  clearest  instance  of  the  gRidual  Inptto 
of  memory  into  Botomatic  coherence,  is  yielded  by  the 
maHciui.  Originally,  b6  was  tAught  tfa^t  enofa  mnrk  on 
tha  paper  has  a  certain  name,  and  implies  that  a  particular 
Icey  on  the  piano  is  lx>  bo  ttruck ;  and  during  his  first 
lesAOU,  each  rocurronce  of  this  mark  was  occompaniod  with 
a  distinct  process  of  recollecting  which  key  on  the  piano  ho 
most  strike.  By  long-continued  practice,  howorer,  the 
eeries  of  pffyohical  changes  that  occur  between  iiecing  this 
mark  and  striking  this  key,  hare  been  reduced  into  ono 
almoct  automatic  change.  The  visoal  perception  of  the  crot- 
chet or  qnarcr ;  the  perception  of  its  position  on  the  linaa 
of  the  itare,  and  of  it»  relation  to  the  beginning  of  the 
bar;  the  consciouaoess  of  the  place  on  the  piuno  where  the 
answering  key  lies ;  the  consctoosnMs  of  tho  fflnacolar  ad* 
justiiients  required  to  bring  tho  arm,  hand,  and  finger,  into 
the  attitudes  requisite  for  touching  that  key;  the  conscious- 
Bess  of  the  muscnlar  impulse  wbjoh  will  giw  a  blow  of  tho 
duo  strength,  and  of  the  time  daring  which  tlie  mimclcs 
nimjt  be  kept  contracted  to  produce  the  right  length  of  note 
— all  these  mental  Btat4M,  which  were  at  first  eo  many  sepo- 
rate  recollection*,  ultimately  constitute  »  succcasion  90  rapid 
that  the  whole  of  them  pass  in  an  instant.  Aa  fast  as  thoy 
cease  to  be  distinct  stales  of  mind— iui  fast  as  they  ccnwi  to 
fill  appreciable  places  in  conscious  ueas,  so  fast  do  they  be* 
come  aatooutic.  The  two  tiungii  uro  two  sidcM  of  tho  same 
thing.  And  thus  it  happens  that  the  practised  pianuit 
can  play  while  conversing  with  those  around — while  his 
memory  is  occupied  with  qnito  other  idca«  than  the  muno- 
ings  of  the  signs  before  him. 

Now  the  fact  that  in  ourselves  psychical  states  which  are 
ori^oally  connected  by  the  process  wo  call  recollection,  be- 
come, by  perpetual  repetition,  connected  automatically  or 
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nutiactircljr,  is  mamfMtlj  tlie  obrerm  of  Uie  &et  tlttt  i^ 
to  the  development  of  tbe  ioBtincta,  tbe  pejcliiad  iMm 
grow  into  more  inrolved  groaps  tlutt  are  less  Ereqaenilj 
rcpratcd,  tlioru  occur  among  tliem  connexioiu  tlut  an  odI 
ADtooutic,  had  memoty  commencea.  Onr  iminctive  knov. 
ledge  of  the  one  fact  oonfirnu  oar  dcdaction  of  tbe  otW. 

^  202.  Memorj-,  tbca,  pertiuat  to  tliat  class  of  psydual 
itatea  which  aru  in  process  of  being  organised.   It  oontamui 
BO  long  u  tbe  organizing  of  them  continnes,  and  disappesn 
vrhen  tbe  organisation  of  thom  ia  comploto.    In  the  adnnra 
of  (he  correspondence,  each  more  complex  cluster  of  attct- 
bntes  and  relations  which  a  creatore  aoqnires  the  power 
of  rooognizing,  is  responded  to  at  first  irregnlarl^  and  iin> 
ccrtiunly ;  and  there  is  tben  awesk  ramembraDCe.     By  ml* 
tiplication  of  oxperienocs  tbis  renembnuico  it  made  sbrci^g^^ 
— ^tbo  internal  oobesioos  are  better  adjusted  to  the  extli^^| 
persistoEiccs ;  and  tho  response  ib  rendered  more  ^pT0f>rtat«. 
By  further  maltipliaition  of  experiences,  the  int«ntal  rela- 
tions are  nt  la-tt  ntructorall;  roistered  in  barmony  with  the 
external  ones ;  and  bo,  conscious  memorjr  pMsea  into  nnooD- 
Bcions  or  organic  memory.     At  tho  same  time,  a  now  and 
still  more  complex  order  of  exporicnces  is  r«idered  appreci- 
able.     The  relations  Uuit  occur  between   tboso  groaps  of 
pbonomoiia  that   fasvo   thos  been  sevorally  intognttod    in 
conscioasness,  oocnpj  Memory  in  place  of  tbe  relations  be- 
tween the  compouenta  of  each  group.     Thoso  become  grada 
ally  organized ;  and,  like  tho  previous  ones,  are  succeeded 
by  otbon  more  complex  still. 
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}  208.  That  the  commoiily>a8einmc(I  hiatut  between 
Rtitsoa  and  Instinct  1ms  no  oxiatence,  is  implied  both  in  the 
or^iuncnt  of  tlio  last  few  vluiptont  and  in  that  more  geaeml 
argnment  ehibomtod  in  the  preceding  part.  Tho  Gcucml 
Sjrathesis,  by  showing  that  all  intelligent  action  whatever  iit 
tho  effecting  of  corrcspondencea  between  internal  changca 
and  external  co-cxiatcncus  and  Koqueiiccs,  and  by  shuwiDg 
that  thtit  continaons  adjustment  of  inner  to  oater  relations 
progresses  in  Space,  in  "Rme,  in  Speciality,  in  Generality, 
and  in  CompWxity,  through  inHCnsiblo  gntdationa ;  implied 
that  tho  highest  forms  of  psychical  activity  arise  little  by 
little  out  of  the  lowest,  aad  cannot  be  definitely  separated 
fiom  them.  Not  only  docs  the  rocently-ennnciated  doctrine, 
that  tho  growth  of  intelligence  is  thronghoat  determiaed  by 
the  repodtioii  of  experiences,  involve  Iho  continnily  of  Bea»un 
vritb  Instinct ;  but  this  continuity  is  involved  in  the  pre- 
vioosly-csunciatcd  doctrine. 

The  impossibility  of  establishing  any  Uuo  of  dentarkation 
between  the  two  may  be  clearly  demonstrnlcd.  If  every  in- 
stinctive  action  is  ao  adja^tincut  of  toner  rcIationH  to  outer 
reUtioQs,  and  if  every  rational  action  is  also  an  adjustmest 
of  inner  relations  to  outer  relations;  then,  any  alleged  dis- 
tinction can  have  no  other  basis  than  MOmo  diCTeroncc  in  tho 
chantotors  of  tlie  relations  to  which  the  adjustments  aro  made. 
It  moat  be  that  while,  in  Instinct  the  correspondence  is  be- 
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tweesa  inner  and  outer  relatione  tliat  urc  rvry  simplH  vt 
genetsl;  in  Ktuison,  tlie  oorrespondeoce  is  between  inser 
and  outer  reUtions  that  are  complex,  or  epeci&l,  or  abetract, 
or  infroqncnt.  But  tlic  complexity,  speciality,  abHtmctaot, 
■utd  iitfrequeocy  of  relations,  are  entirely  matters  of  degree. 
From  a  group  of  two  co-cxiflteat  attribntea,  np  through 
groups  of  three,  four,  five,  six,  aevcn  co-cxistont  nltribnttt, 
wo  nuiy  step  by  atcp  ascend  to  Bach  involved  groapa  of  o> 
existent  attribatcs  m»  are  exhibited  in  n  living  body  nnderi 
particular  stato  of  feeling,  or  under  a  pariicatar  phyvtri 
disorder.  Uctween  relations  experienced  every  moment  lad 
rclaliona  exporicnced  but  ooce  in  a  life,  there  are  relatum 
(bat  occur  with  all  degrees  of  coninionnesa.     How  tlicn  a^ 

laay  particular  phase  of  complexity  or  infrecjueucy  he  fi^^H 
upon  as  that  at  which  Instinct  cnda  and  Reason  begins  t 

From  whatever  point  of  view  regarded,  the  facts  iinpl,' 
a  gradual  transitioa  from  the  lower  forms  of  psychical 
action  to  the  higher.  That  pr<^rc«sivo  complicaticHL  of  the 
instincts,  which,  as  wo  bare  found,  involves  a  progtonTo 

■diminution  of  their  purely  automatio  clianu:ter,  Itkowieo  in- 
Yolvcsa  Himultaueous  conmienoemcnt  of  Memotj'aad  Rcaiun- 
Bub  thia  joint  evolution  must  b«  spucifically  deaoribed. 

§  SOi.  When  the  correspondenoe  has  advanced  to  tlioae 
oovinming  objects  and  acts  which  present  groapa  of 
bntes  and  tebtiona  of  oonsiderobte  complexity,  and  wl 
occur  with  comparative  rareness—when,  consequently,  the 
repetition  of  experience*  has  been  insufficient  to  rpaVff  ihu 
Bcusory  changes  produced  by  such  gronps  cohere  perfectly 
with  the  adapted  motor  cbanges^when  ituch  motor  ohsngts 
<  and  the  impressions  that  accompany  Uiem  aimpljr 
f nascent;  tht^n,  by  implication,  there  result  ideas  of 
motor  changes  and  impressions,  or,  aa  already  explained, 
metnorte*  of  the  motor  changes  before  performed  undor  liho 
circomstaaoes,  and  of  the  concomitant  impressions.    Did  ihu 
prooesa  end  here,  there  would  bo  no  manLfcstation  of  mtioa 
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Bafc  tlie  process  does   not  end  faero,  am  wo  sh&U 
soon  8CU. 

For  though  when  the  confottion  of  s  complex  impresHion 
with  some  allied  one  caaaes  a  oonfiiiuoa  among  tho  nasccob 
motor  excitations,  there  is  entailed  a  certain  hesitation; 
and  thoogh  this  hesitation  continnes  as  long  as  th«Mi 
naacent  motor  cxcitatioiu,  or  idoim  of  the  oorrdatiTO  actions, 
go  on  sapersediug  one  another ;  yet,  nltimatdj,  aoma  one 
set  of  motor  excitations  will  prenul  over  the  rest.  As  the 
gToopa  of  antagonittio  tendeooieH  aron»pd  will  scarcdj  ev«r 
be  exactly  balanced,  the  strongest  group  wilt  at  length 
pass  into  action ;  and  as  this  sBqnenoe  will  usaally  be  the 
one  tliat  has  TOcniTod  oHcncst  in  experience,  tlie  action  will, 
on  the  average  of  caacH,  b«  the  ono  best  aduptod  to  tho  cir- 
camHtoQces.  But  an  action  thus  prodnoed  ia  nothing  elite 
than  a  rational  action.  Each  of  tho  actions  which  we  call 
.tionnl,  present!  three  pha.-<«s  ans^'ering  to  those  here  do- 
ibcd : — first,  a  certain  combination  of  impressions  signify- 
mg  some  combination  of  phenomena  to  which  the  organism 
is  to  be  adjnsted ;  second,  an  idea  of  tho  notions  before  poi^ 
formed  under  like  conditions,  which  ide-a  is  a  nascent  cxoi- 
tfttiou  of  the  iiervoun  agents  before  coaoemed  in  sach 
actions,  eitlier  aa  producers  of  them  or  as  affected  by  tho 
production  of  thom ;  and,  third,  tho  actions  themselves, 
which  are  »imply  the  rraults  of  the  nascent  excitation  riaing 
into  an  actaal  excitation.  An  illnstration  will  make  this 
dear.  A  snarling  dog  commonly  turns  tail  whu-n 

a  stone  i.t  thrown  at  him;  or  even  m-licn  ho  sees  the  stooping 
motion  required  for  picking  up  a  stone.  Suppose  that, 
liaving  often  cxpcrienocd  this  aequenoe,  I  am  again  at* 
tacked  by  such  a  dog ;  what  arc  the  roinlting  psychical 
prooeoaesf  The  combined  impressions  produced  on  my 
Kcuscs,  and  the  state  of  consciounesa  which  they  arouse, 
have  before  been  followed  by  those  motor  changes  required 
for  picking  up  and  throwing  a  stone,  and  by  those  visual 
changes  resulting  from  tho  dog's  retreat.     As  thcso  psy- 
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clucal  Btates  IiaTO  repeetedljr  succeeded  oae  BooUier  ta 
experience,  thojr  lutvo  acquired  some  coheitton — tlion  a  i 
uAeBcy  for  tho  paycliic&l  states  excited  in  mo  hj  Ha 

^marling  dog,  to  bo  followed  b;  tboee  other  psfchical  etilet 
lli&t  Iulto  bcfuro  followed  tbeni.     In  other  Trords,  Ibeteiia 
iiKAC^ut  excitation  of  the  motor  apparatus   oouoerBed  ia 
picking  up  and  throwing ;  there  is  a  nascent  cxratotioa  of 
all   the   Bcnsory  nerves  affected  during  sodi  acta;  tat, 
through  these,  there  ia  a  n&itcent  excitation  of  the  nti 
nerrcB,  which  on  prenoos  occasions  reccired  impresnoBf  tt 
a  flying  dog.     That  is,  X  have  the  mIm«  of  picking  op  ni 
throwing  a  stone,  and  of  seeing  a  dog  mn  away ;  for  then 
that  wo  call  ideas,  arc  nothing  else  than  weak  repetitioiuaf 
the    psychical    state*    caused  by  actual  impreasboB  Hi 
mutiooa.     But  what  hsppeua  further  T     If  there  is  do 
tagon>;tt  impulse— if  no  other  ideas  or  pardal  exci 
ariae,  and  if  tlie  dog's  aggrcesiTO  demonatratioos  produce 
in  me  feelings  of  adequate  nvndness,  these  partial  excita- 
tions pass  into  complete  excitationi.     I  go  thrDogb  tlie  pre- 
rioualy'imaginod  actions.      The    nascent    motor   changes 

r  become  real  motor  changes ;  and  the  adjustment  of  inner 
reUtious  to  outer  relotious  is  completed.  This, 

howsTer,  is  jiut  the  process  which  we  saw  muat  arise 
whenever,  from  increasing  complexity  and  decreasing 
frequency,  the  automatic  adjustment  of  inner  to  ottler  re- 
lations bucomoa  uncertain  or  beaitatiug.  Hcnoo  it  ta  clrar 
tluii  the  actions  we  call  instincUve  pass  gnidimlly  into  the 
actions  we  call  rotional. 

Further  proof  is  rnrnished  by  the  eonvorae  &c^  that  the 
actions  we  call  rational  are,  by  long-continued  ropetitioa, 
rendered  automatic  or  imitiuotive.  By  implication,  this 
bpaing  of  reason  into  instinct  was  shown  in  the  hst 
chapter,  when  extrmplifying  the  lapsing  of  memory  into 
instinct :  the  two  facto  are  difforent  aspects  of  the  same 
Ctct.  But  some  instances  specially  exhibiting  this  second 
spoct  may  hero   bo  fitly  given.  Take,  as  oae, 
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actions  gono  through  is  shaving,  or  in  tying  « 
tteckerchief.  Every  uum  will  romcmbcr  that  when,  ta 
a  youth,  be  first  attempted  to  gnido  hit  hands  by 
watehing  tho  reflections  of  them  in  the  lookiug-gliua, 
he  was  nuablo  to  movo  tbcm  rightly.  Tho  ordinary  con- 
naxioQs  between  the  Tisual  impiMsiODS  reociTed  from  hia 
mo%-ing  fingprs,  and  the  mnscuW  feolinga  accompanying 
their  tnutioQS,  no  longur  holding  good  when  ho  had  to  deal 
with  the  images  of  his  lingers,  be  was  led  to  make  move- 
mcnta  contrary  to  those  he  intended.  Only  after  setting 
himself  to  wtttch  how  tho  mnscolar  feelings  and  tho  rc&ectcd 
appearances  are  related,  and  then  oonsoiotiBly  making  a 
oertain  motion  in  expectation  of  a  certain  appearance, 
dJA  he  slowly  master  tho  difficulty.  By  daily  practice,  how- 
eTer,  these  psychical  changes  Lave  become  so  vrvAl  co- 
ordinated, that  be  now  shaves  while  thinking  of  something 
else.  Still  moro  marked  is  tho  analogous  procvm 

tliat  occurs  in  the  microscopist.  Whatever  he  places  under 
the  object  glass  ia  seen  inverted,  and  with  its  right  and  left 
sides  interchanged.  All  adjostmeata  of  the  stago  and  all 
motions  of  his  dissecting  instruments,  haro  to  bo  made  in 
directions  opposite  to  those  which  the  uninitiated  eye  would 
dictate.  Tet  habit  renders  this  reversed  mampaIalio&  as 
easy  as  ordinary  m&nipolation — it  becomes  as  unnecessary 
for  the  microscopist  to  take  thought  how  he  shall  move 
his  bands  in  the  one  case  as  in  the  other.  The 

approximately-aatomatio  character  of  habitual  autions  is 
clvariy  proved  when  they  arc  porformiMl,  us  ihvy  often  are, 
■napprupriati-ly.  Any  one  accustomed  to  trovorso  particnlar 
streets  on  his  way  to  some  place  of  business,  finds  that,  when 
intending  to  bmnch-off  clsewliere,  he  is  apt,  if  engaged  in 
thought,  to  follow  tho  usual  route — often  for  a  long  way 
beyond  the  point  at  which  he  should  have  divcn^ :  tho  im- 
preBBions  received  from  the  familiar  objects  he  paaaes,  cause 
him  to  make  tho  ordinary  crossings  and  turnings.  Id 

reading  aloud,  again,  the  law  ia  well  displayed.     Originally, 
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Bight  of  the  ktttors  wna  folkiwecl  by  thought  of  the  sooadi  i 
and  thought  of  the  sounds,  by  such  vocal  aotions  it 
mjide  the  sounds.  Bat  orentuolty,  th«  oonn^xioiu  betweta 
touaI  impretMionA  nnd  yocuI  actionn  grow  so  Gir  nntonatic, 
that  it  bccoRieB  possible  to  read  aloud  sentence  after  kd- 
teoce  while  occopiL'd  in  thinking  of  eomothing  elso— idiik 
tmoonacions  of  the  words  uttered  and  tho  iduw  conrcycd  bj 
th«iD.  In  aijort,  many  if  not  mo«t  of  our  oomiaoa 

daily  iictioua  (actiona  every  step  of  which  was  originallyM^H 
ceded  by  a  conscioaanees  of  cousoqnenocs  and  was  Ui«rdU^^f 
rational)  hiwn,  by  perpetual  repetition,  been  rendered  man 
or  leas  automatic.     The  requisite  impressions  being  madt 
on  us,  thv  approprinto  moTementa  follow ;  witboat  memory, 
KOAOQ,  or  TOlition,  coining  into  piny. 

§  209.  A.  further  interpretation  here  becomes  possible. 
Wo  ham)  soon  that  rational  action  arises  oat  of  instmctiTe 
action  when  this  grows  too  complex  to  be  {K.Tfoctly  auto- 
matic. We  have  now  to  obserre  that,  at  the  same  lime,  tJicro 
arises  that  kind  of  reasoning  which  does  not  directly  lead  to 
action — that  reasoning  through  which  the  great  mass  of 
Kurrounding  co-esisteucc8  and  sequences  are  known. 

As  fust  as  tbo  groups  of  extcrunl  attributctt  and  relations 
rccogniised,  become  too  complex  to  be  consolidated  into 
dingle  psychical  states,  there  result  both  tho  opportonity  and 
the  power  of  inferring  such  attributes  or  relations  belonging 
to  any  group,  aa  are  not  immediatdy  presented.  Pme  in- 
Ktinct  continnes  so  long  as  the  stimidi  responded  to  are  made 
up  of  few  and  constant  oomponenta.  While  the  combined 
impreesions  of  colour,  position,  size,  and  motion,  whidi 
togother  stand  for  an  adjacent  object  that  can  be  soizod  for 
prey,  are  alone  roci-ivable,  the  actiona  will  bo  pnrcly  «ito> 
matic.  But  by  the  time  that  the  organ  iiiation  of  expcrionoes 
haa  given  a  power  of  appreciating  the  complicated  relations 
of  form,  of  mixed  colooring,  of  peculiar  motions,  &e.,  along 
with  tho  mora  general  ones  of  colonr,  position,  size,  and 
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motioii ;  the  attribatca  and  reUtioDs  united  into  n  group, 
haTO  grown  Boi  only  too  numeroos  to  be  oU  menlaUi/ 
prMOnted  at  the  same  inalaut,  but  too  nninoroua  to  bo  all 
fky$itaHy  praMiiitvd  at  tho  same  instant.  For  tbo  wmo 
Qxpcrivnces  which  have  rendered  these  complex  groups  of 
attribuloa  oogtuzabto,  have  also  brought  ihem  b(^^u^o  the 
§«nsea  in  such  rnrioUJt  ways,  that  sometimes  oqo  port  of  a 
group  has  hc«a  perceptible  and  iiomutimcs  anotkor  part  of 
it:  nov  these  elementa  of  an  aniin&I'a  form  and  markinga 
and  aotioDa  hare  beon  visible,  and  now  thoee.  Though  on 
tho  svcmgo  cnoh  expeneaco  of  the  group  has  resembled 
prOTiona  odab,  yet  it  has  preaeotod  BOmo  attributes  which 
they  did  not  present,  and  has  not  presented  others  which 
thvy  did  present.  Hunoo,  by  on  aceamnhition  of  such  ox- 
periencoR,  each  complex  group  of  external  phcaomeoa 
establishes  in  the  organism  an  answering  complex  gronp  of 
psychical  states,  trhieh  has  tho  pccaliarity  that  it  cuntains 
more  Btat««  than  wvre  ever  produced,  or  ever  can  be  pro* 
duoed,  by  any  one  presentation  of  the  ext(;mal  gronp. 
\Sniat  must  happen  {rom  this  ?  It  must  happen  that  when, 
on  any  futoro  prosvutation  of  tho  external  group,  certain  of 
IbCHO  aggn^ated  psychical  atates  are  directly  produced  by 
the  impreoaions  made  on  the  senses,  various  others  of  the 
paychicnl  atatea  tliat  have  boon  aggr<^tod  with  them,  or 
made  coherent  to  them  by  experience,  will  become  nascent : 
the  idL'ss  of  one  or  more  nnpercoived  attributes  will  bo 
aroused :  tho  unpcrceived  attributes  wiU  bo  inferred. 

Here,  abo,  tlio  doctrine  enunciated  ii  verified  by  the 
tablished  trath  of  ita  obverse.  Wo  lately  saw  that  while, 
on  the  one  hand,  instinctive  actions  pas*  into  mtioaal  actions 
when  from  incroasing  complexity  and  infrequency  they  be- 
come imperfectly  automatic;  on  the  other  hand,  rational 
actiouB  paits,  by  constant  repetition,  into  automatic  or  instinc- 
Uve  actions.  Similarly,  wu  may  hero  soo  that  whilo,  on  tlie 
ono  band,  rational  inferences  arise  when  tho  groups  of  attri* 
bntoa  and  relations  cognized  become  BLch  that  tho  impres- 
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siona  of  thom  c4>Dnot  lie  Bitnnltaneoaslj  coordinated  j  ob  (k> 
other  hand,  nilional  iaference*  pass,  by  constant  Kcarmse, 
into  nntomatic  inferences  or  organic  intuitions.  AS  «■ 
quired  perceptions  czcmplif;  tliis  truth.  Tlio  nomberiee 
cafica  in  which  WO  seem  directly  to  know  tlie  distaaota, 
forms,  •oltdities,  textares,  &c.,  of  tho  things  aronnd  na,  >» 
OUM  in  which  peychical  states  originally  nnsworing  (o  pl»- 
uontena  ecparatoly  pcrcoircd,  and  nfterwards  conoected  is 
thought  by  inference,  hare,  by  repetition,  become  tndiv 
Bolubly  united,  bo  as  to  constitute  a  rational  knowledge  tlui 
appears  intnitivo. 

Thna,  the  expcrience-hj'polhcais  fnmishea  an  aile(|nato  a^ 
lotion.  Tho  genesia  of  inatinct,  tie  development  of  memon 
and  reason  out  of  it,  and  tho  consolidation  of  rational 
actions  and  iufcrenccs  into  instinctive  ones,  arc  alike  explic- 
able on  tlte  single  principle,  that  the  cohesion  between 
paydiical  states  is  proportionate  to  tho  frequency  with  which 
tlie  relation  between  the  answering  cxtomnl  phenomena  has 
been  repeated  in  experience. 

{  203.  Bnt  does  the  expenence^hypotliesia  also  explain 
the  cvolotion  of  the  higher  forms  of  rationality  ont  of  tho 
lower?  It  does.  Beginning  with  reasoning  from  particu- 
lars to  particulars — familiarly  exhibited  by  children  and  by 
domestic  animals — the  progrcsa  to  indoctiTe  and  deducfire 
reiuouiug  is  similarly  unbroken,  as  well  as  Buoilarly  di-tcr- 
mined.  And  by  the  accomtilation  of  oxpencncus  ta  alM 
determined  the  advance  from  narrow  generalizations  to 
gcncndixxtions  succceaively  wider  and  wider. 

Were  it  not  for  Ifao  prevalent  anxiety  to  cfltsblisH  somo 
absolute  distinction  between  animal  intelligence  and  liaman 
intfUigenco,  it  would  bo  needless  to  assign  proof  of  tliia. 
E%'ca  as  it  is,  tho  truth  is  so  manifest  that  nnder  most  of  its 
aspects  none  question  it.  Kvery  one  admits  that  the  infant, 
while  oocnpied  in  drawing  tJioso  siio])l<>Mt  infcrence$i  which 
by  and  by  become  consolidated  into  acquired  perceptions,  b 
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•Zfmising  no  higber  rationality  tlian  t  ho  dog  tbat  recogauM 
Itis  own  name,  the  different  members  of  thu  hoiuoliold,  and 
the  hoars  of  mi'«tl«.  Evory  onu  muet  also  admit  that  tito 
stops  bj  which  thcao  simploat  iufereoon  of  tho  in&nt  pasti 
into  those  inferences  of  high  complexity  dfSwn  in  adult  life, 
an  80  gntduAl  that  it  is  impossilile  to  mark  the  snoceHtiivo 
*U-p* :  no  ouo  can  name  that  day  in  any  butnnn  lifo  when 
tho  alleged  divisioD  between  special  and  general  conclnaions 
was  crossed.  Hcncw,  orcry  one  is  bound  to  admit  that  as  the 
rationality  of  &u  iufaut  iit  no  higher  than  that  of  a  dog,  if 
so  high ;  and  as,  from  the  rationality  of  tho  iufiint  to  that 
of  the  man  the  progress  is  throogh  gradationa  which  are  ia- 
finitetinud  ;  there  is  alito  a  scritM  of  infiaitoeimal  gradattoos 
through  which  braUi  rationality  may  p«H  into  human  ration- 
ality. Further,  it  mu&t  be  admitted  that  as  the  aasimilatioa 
of  experiences  of  successively- increasing  complexity,  snEcea 
for  tho  uufuidiug  of  reason  in  the  iuUividwd  human  buinjf; 
lo  most  it  snDioe  for  the  evolution  of  reason  in  general. 

Equally  clear  ia  theargnmcnt  from  tho  bistoryofciTilizatioDi 
or  from  tho  compari»uu  of  existing  nuxs  of  meu.  That  there 
is  oa  iuunenso  difiorooce  in  abatractness  betveon  the  roaaoo- 
ings  of  the  aboriginal  races  who  peopled  Britain,  and  tho 
reasonings  of  the  Bacons  and  Kowtons  who  have  descended 
from  them,  is  a  trite  remark.  That  tho  Papuan  cannot  draw 
inferences  approaching  iu  complexity  to  tho»e  daily  drawn  by 
iduropean  aavantt,  is  no  less  a  platitude.  Yet  no  one  i»Ilegea 
an  absolute  distinction  between  our  faculties  and  those  of 
our  remote  anceston,  or  between  thu  fitcultios  of  civilized 
men  and  those  of  Hivages.  Fortunately,  there  are  reoords 
showing  that  the  advance  towards  conceptions  of  great  com- 
plication and  high  goncrnlity,  has  taken  place  by  slow  stops — 
by  natund  growth.     Let  us  glance  at  them.  Simple 

numeration  existed  before  arithmetic;  arithmetic  before 
algebra;  olgebm  before  the  infinitesimal  calculus ;  and  tho 
more  special  forma  of  the  in&uitesinial  calculus  before  its 
more  general  forms.    The  law  of  tho  scales  was  known 
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bofore  the  gonvral  Uw  of  the  lever  was  known ;  tbe  law  ol 
the  lever  w«a  known  before  the  laws  <^  oompofittion  ud 
resolution  of  forces  were  known ;  and  these  were  knom 
bvforo  the  laws  of  motion  nndo*  ihcir  tmircnal  lx>mu  wen 
known.     From  tho  anoi«nt  iloctrinc  that  the  cnrre  in  wbidi 
the  sun,  tho  moos,  and  each  of  the  pl&neu,  mores,  ia  t 
circlo  (a  perfectly  aimple  and  constant  6gnre) ;  to  the  ioe- 
trine  tanght  b;  Kepler,  that  each  member  of  the  pluetv? 
sj'stem  descn'bcs  nn  ellipse  (a  much  tesu  simplo  and  cXHutxl 
figure) ;  and  oftcnvjird-t  to  the  doctrine  taught  by  Nvwkn, 
that    the    curve    described    hj   every   heavenly  body  b 
some    conic    section    (a    still   kss    simple    and    oonBlul 
figure) ;  tbo  advance  in  generality,  in  oomploxity,  in  ah- 
BtracCneBa,   is   manifest,     Niuncroua   like  illoNtratioiu  an 
fomialied  by  Phj-aica,  by  Chemistry,  by  Physiology :  all  at 
tbem    showing,    in    common  with    tho    foregoing    ones, 
that  the  advance  has  bnMi  gradual,  and  that  each  more 
general  relation  has  become  known  through  the  expcria^^f 
of  TvIntioBA  A  degree  leu  general.  If,  tlicn,  we  oW 

proof  that  in  the  oonrse  of  civilization  there  has  been  an 
advance  from  rational  cognitions  of  a  k>w  order  of  generahly 
to  IhoAe  of  a  high  order  of  gencrntity,  brought  aboat  solely 
by  tho  accumulution  of  experiences ;  if  this  odvanco  is  as 

I  great  as  that  &om  the  higher  forma  of  brute  raLtonolily  to 
the  low<T  forms  of  human  rationality  (which  no  one  who 
compares  tho  generalisations  of  a  Hottentot  with  those  of 
La  Place  can  deny) ;  it  is  a  legitimate  conclonon  that 
the  accnmalation  of  expcrieucva  suffices  to  acconnt  for  the 
evolution  of  all  rationality  out  of  ita  simplest  forms,  tbo 
dtHtiuction,  contended  for  by  'Whately,  between  special 
reasoning  and  general  reasoning,  is  untenable.     Uenondity 

I  is  entirely  a  thing  of  degree ;  and  unless  it  be  asserted  that 
the  rational  fiiculty  of  the  culti^'ated  European  is  essentially 
diObrent  from  that  of  n  savage  or  a  child,  it  cannot  eon- 
sistontly  be  aaserted  that  there  is  any  essential  difiienaca 
between  bmto  reason  and  huraati  reason. 
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^  207.  To  complete  tlie  argomeat  it  needa  t»ib  to  Bhow, 
by  a  Bp<wiiJ  ^uthcsis,  that  the  eBtabliahmeot  of  ovcry 
geiier&lization,  simple  or  comptex,  concrete  or  al>strtu.'t,  isi 
<ielliuU:Iy  «xp!iailiIo  la  conformity  vrith  tho  principlo  hitliiT- 
to  Iracod.  The  gcneml  l»w  Uwt  tho  cohesion  of  paychioil 
Ktatcs  is  dctenoined  by  the  Trequenff^  with  which  tliey  have 
followed  ouc  uMtbor  in  expcrienoe,  sfiorda  a  satufiictory 
Bolution  of  the  bigbcst  as  of  tho  lowcat  paycholog^cal  |dte- 
nomena.  When  treatiug  of  the  integration  of  correspon* 
dence«,  something  was  done  towanlB  ehowing  that  the  for- 
mation of  tho  most  extended  generalizations  docs  not  differ 
in  method  from  the  formation  of  the  simplest  porcoptioat ; 
but  hero,  this  may  be  more  definitely  dhuwn. 

As  an  instance  let  us  take  the  discovery  ef  tho  relation 
between  dcgroo  of  evolation  of  the  netrona  S3rst«m  and 
degree  of  intcUigeDCe.  Originally,  no  such  relation  wan  rccog> 
nised  or  was  sospccted.  It  was  known  that  certain  creatures 
have  more  sagacity  than  others.  It  was  known  that  certain 
creaturea  have  largrr  heads  than  others.  To  some  it  was 
known  that  the  larger  heada  commonly  contain  larger 
miwmtlii  of  soft  whitish  matter.  But  the  causal  connexions 
among  th«»o  traits  wcro  cbscnred  by  other  coant-xioua.  In- 
telligent creatures  were  seen  lo  Jiavo  various  other  ohanc- 
tcristica  besides  largo  braioii.  Most  of  them  are  fonr> 
legged  i  moat  of  thorn  are  covered  with  fiir ;  moat  of  them 
have  teotfa.  And  creatures  having  Urge  brains  were  seen  to 
bBTO  other  characteristies  than  that  of  intoUigence :  aa 
■trength,  length  of  lifv,  vivipuroasncas.  Hence,  thcro  was 
at  first  no  reason  why  height  of  intelligenco  and  extent  of 
nervona  development,  Khould  bo  thongfat  of  together. 
What,  then,  wa.t  needed  to  establish  a  mental  ooonexiou 
between  them?  Nothing  bat  an  accumuUtion  of  ex- 
periaocea;  or,  aa  we  say— a  multiplying  of  obserrationa. 
Thai  the  rationale  of  this,  and  its  conformity  to  the  geaeral 
l»w,  may  bo  anderstood,  let  aa  Itavo  reoouTBe  to  symbols. 
Let  A  stand  for   the  known   characteristic,   inteUigenoo. 
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And  let  us  put  X  to  roproacnt  the  unkaown  ctanttxMt 
on  which  it  is  dcpondciit — a  developed  nervons  sjmtem.  Ko* 
A  is  found  nloiig  with  imuiy  varuAie*  of  kixo,  fom,  odoa', 
Btracture,  habit,  &c. ;  and  Xco-exUts  with  this,  thit,nl 
the  other  peculiarity,  bosidix  intelligonoe.     That  is  to  m, 
there  aru  mtuiy  diffrrvnt  groajw  of  aUribatvs  variomlj  » 
90C)at«d  with  A  aud  X,  aud  by  vhioh  the  relatioa  of  A  lo 
X  is  disgoistid;   or,  to  continue  the  sj^mbola — there  tre 
Kr«apg,BCDXLFZA.    P  L  F  A  Q  N  X  T,    EDZR 
X  13  A  0  y,  and  so  on,  in  conntlosa  oombinntions.    Bd 
now  if,  other  things  boing  t-qual,  tho  cohosion  of  psydua) 
bBtatet  is  proportiouato  lo  the  namber  of  times  they  hnv 
coDSoctod   in  experienoe,   what  must  result  in  tks 
tnitids  of  those  who  are  continually  impressed  with  gniQp 
of  attribntce  which,  diffiitring  as  they  do  in  other  respects, 
w  alike  in  prcsculiog  tlte  rclutioa  A  to  X  ?     As  the  rela- 
tioa of  A  to  X  is  constantj   as  the  relaliona  of  A  to  any 
other  stCributo,  and  of  X  to  any  other  attribnte,  are  not  con- 
stant ;  na,  oonHoqnvntly,  the  relation  of  A  to  X  occurs  with 
greater  frcqucuoy  than  tho  relation  of  A  to  anything  dae, 
or  of  X  to  anything  else ;   it  follows  Crom   the   general 
law  that  the  paychioal  states  answering  to  A  and  X,  will 
become  more  coherent  to  each  other  tlian  either  is  to  tbo 
bivat  of  the  states  with  which  they  occur — there  will  enm- 
rtually  arise  a  tendency  for  A  to  call  up  X,  and  for  X  to  coll 
np  A.  In  othvr  words,  A  and  X  will  bo  connected  in  tboaghc 
lu  attributes  that  constantly  co^ozist;  and  so  will  be  cato- 
rhlishod  tbo  goacraliutton  tltat  the  degree  of  intuUigottw 
varies  as  the  development  of  tho  norvons  eystera. 

Maaifeatlj,  the  same  reasoning  holds  howerer  compli- 
cated the  relations,  and  however  greatly  obaenrod.  Id- 
Tolvod  and  varied  as  may  bo  the  pbenoiDena  to  be  gene* 
ralixed,  if  there  hiut  alrrady  been  reached  that  grade  of 
iitteihgence  required  for  cognition  of  the  complex  terms  of 
the  rolatjoa  common  to  them ;  then,  repeated  cxparienoea 
will  erentually  generalize  the  rolatioo,  in  virtno  of  that 


■  itiiiiplo  Ikw  of  p^chicsl  clungea  which  we  bave  foiuid 
sat  to  explain  Uio  towor  phcoomoii»  of  iotcUigwioe. 

208.  Hens  seems  to  be  the  fitU»t  pUce  for  potoUni;  out 

tb«  goiUMnl  doctrine  th&t  has  boon  developed,  sappUea 

recouciiUtion  between  the  expecipooe-h^-pothiitiii  «a  oom- 

monly  int«rprct4:d,   &nd   tJto  bypotheeift   which  the   tna- 

»cciident4diat«  oppose  to  it.* 

*  In  tk>  Snt  oditton  of  thii  work  tlura  her*  (ollowad  ■  (anifrapli  wbicb 
u  no  longer  rojuirod,  nor  cui  initood  bo  [iro^xrlj  Mubodlod  in  tbo  test — • 
p&nt^npb  uxpccumj[  a  liclicf  in  tliu  nutunl  ganMli  of  orftuilc  (oniw,  in 
contnut  with  thu  curreiit  bcliuf  ia  their  luponutnral  goDaiia.  Bat  vbila 
tbii  p&ngnpb  ia  turn  nonllcH.  tt  fonacA  »  ncedlDl  put  ei  tbo  BrjfBinatt  ■■ 
origianU}'  worked  out ;  uid  I  here  appenii  it  lor  tbii  tcmod,  u  wall  u  tor 
the  pnrpoao  a(  indicating  tbo  view  I  b«bl  on  Iho  qaeiUnn  of  tba  ori|{ia  o( 
■pedea  *t  tbo  tlmD  wbon  tbo  tint  edition  of  tbii  work  wm  pubUibod  in 
18H.  The  paiAgrapb  la  iotcotionAl];  ropr«dueed  withoot  verbal  ameud- 
nant*  nr  cbuis**  of  any  kiniL 

"  A*  luwt  who  haw  read  tbua  far  wit!  bar*  pvrMivol,  both  tbo  Koncrnl 
acgomrot  uiifuUud  in  the  ajntholioil  ilimiun*  of  tlila  work,  aud  utiaj  of 
Um  apMial  argumenta  by  whicb  it  hta  bocn  mppurtol.  imi'ly  ■  tacit  ailbn' 
■loB  to  tha  developmtmt  bypothoiia— the  bypotbeaia  Uist  Ljle  in  it*  ninltl- 
tDilinoni  and  icIiiiitvly'Vuiod  enibodiineiita,  haa  oiiaen  Out  of  the  !uwi';it 
Ukd  liiaplcit  begioiuiigB,  by  itipa  aa  gnduAl  u  tboag  wbieh  erolr*  a  buiiio- 
gCDCoua  mJcroaoopio  germ  into  a  comptci  organiim.  Thia  taoit  adhvaidin, 
which  the  protpvH  uf  the  argumont  haa  rmdorcd  muoh  mor*  obriuua  tbao 
I  anticipated  it  would  become,  1  do  not  beoitate  to  ackuowledg*.     Not> 

locd,  that  1  adopt  the  current  edition  of  the  bypotheai*.  Ever 
tbo  i*0(At  rcvivaJ  of  tbo  oontrorcray  of  'Uwatmu  nliMlo,'  I  h»T« 
ceaaed  to  tifjTut  that  ao  anfartunate  a  atatencnt  of  the  law  ihould 
have  bMB  given — a  tlatemcnt  (iuit«  inetroncilabla  with  very  obvious  tnatlii^ 
md  one  that  not  only  luf^gesta  inaonnonn table  objeetiona,  but  makea  over 
to  DppoDcota  a  rail  anist  of  (acta  which,  rightly  lataipreted,  would  tell 
with  gnat  force  agaiuat  them.  [Thi*  referred  to  tbo  Vuliga  aftiit  Saturat  ^ 
liuti/ry  <^  Crtation.']  Wliat  may  b«  a  hotter  itatcicont  of  the  law,  thia  ka 
not  the  place  to  in<|uire.  It  matt  aufflo*  t»  muioiata  th*  belief  that  Life 
nnilvr  all  ite  forma  hM  ariacB  by  a  |irogr«ulT<k  sniirakea  «T<>latioo  ;  and 
through  the  imiuediate  instrumentAlity  of  what  w«  oall  natural  caoatt; 
That  thi*  ia  aa  hypotbcaia,  I  ruddy  admit.  That  it  may  oavw  be  anjtbiug 
more,  accizj  pn^bable.  Tbnit  oveu  ia  Ita  moat  dobinciblo  tliape  ttwtaam 
I      ■erioug  diSiculiice  io  it*  way,  1  uheorfulty  aaiiinuwledg*  :  tlMU^  conelder- 
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The  univenal  law  that,  otiier  things  equal,  tbe  oohenta 
of  psjchic-ol  Blatea  is  proporUooate  to  the  freqii«DC]r  wb 
which    tfacy   havo    folloivcd    ono    another   in    (Fxperiem, 
Bapplicit  nn  cxptiuuttion  of  the  aD-£allc«l  "  forms  of  Ihon^" 
as  soon   m   it   is  sappIeniCQt€(i  bj  the  law  that  hobilal 
psychical  eaccessiotis   trntail  some  hereditary  teodeuif  to 
Buch   successions,  which,  nailer  porsUtont  conditions,  viU 
becomo   cnmnUtiv»  in  genomtion  aft«r  generation     Wi 
saw  that  the  establishment  of  those  compound  reflex  octicat 
called  instincts,  is  comprehensible  on   the  principle  tkn 
inner  relations  are,  by  pcrpctnal  repetition,  organixed  into 
corrcspondeiioo   with  outer  relatioaa.     Wo  have   now  to 
obserre  that  the  establishment  of  those  consolidated,  than 
iniliffioluble,  (hose  instinctive  mental  relations  constituting 
onr  idona  of  Space  and  Time,  is  comprehenEible  on  the  mum  | 
pnii«iple.  For  if  even  to  external  relatioits  tliat^ 

are  often  experienoed  during  tbe  life  of  a  ainglo  organism, 
answering  internal  relations  are   established  that  becomo  j 
next   to    antomatic — if    such   a   combination    of    ps^chic^j 
ohauges  as  that  which  guides  a  savage  in  hitting  a  bird 


Uio  Mrllcr  part  of  Om  «viAeaca  i  Uis  (cagBtaUrr  aad  obaciara  cfauaistar  tl 
that  wbicb  nimulu ;  and  the  tot*!  Utk  of  inionoirtiMi  twtpoetiag  Iha  ia>  | 
fiottclf-TuiiMt  ktiil  mvolrnl  nui«  that  have  Uca  ftt  w«ric;  it  wooU  < 
bo  ftnoge  vcr*  tfacm  not  noli  lUfficnltiEi.  tsperfect  aa  it  K  Iww- 
erw,  tb«  nitlenco  in  (arocr  kppcara  to  no  grotllj  to  pnpcadCTal* 
tim  cndooM  ■{.•aint^  Save  for  thow  wlw  *lill  aiUian  to  tha  Ho 
niytli.  or  to  tka  ikctiina  of  »intciai  mwtiou  dcrircd  from  it,  tbm  ill 
UteraattT*  but  06*  bypotliMl*  or  no  hjrpotbMD*.  Tho  acatral 
banog  no  bTpotln^  caa  ba  ooin)>1atclj  pnaerrcd  only  n  lang  asthal 
fiictiug  «vidatieM  anKV  azutly  IuIuvkI  i  lucli  >  aUto  it  «na  at  -TiT*tM* 
(»|ullibriDiii,  whkb  toa  hwdljr  be  pgnuuieot.  For  injwil^  fladlaf  Ibtt 
tliora  U  no  {lomtivo  cridcaw  ol  apDcdal  uotticau,  mod  that  than  i*  wiw 
jmnitiTo  «vi<I«DM  ol  evol«tioD_aL'kc  io  t^  bjitory  ot  tho  liiuuii  nn^  bi 
tho  mnilillcatioaa  niulDrgoiM  bjr  all  orguiuma  amla'  cLangod  eoodilMn^  ia 
tha  davclopuMfit  ol  cray  tiring  cra>tiuv~I  jidopt  tka  hjimhiiaia  aatil 
b«tl«r  butnetod :  aad  1  aoo  Um  mora  raaaoo  (or  dotaf  tbn,  ia  \h»  Tail  Is. 
tW  it  »p|Mara  to  ba  tb«  nnavoidablo  ^oaclaiiein  IMtntMl  la  bj  Um  femqpH^  j 
iavMtigaUopa,  ud  that  it  fiuniihaa  a  Mlatlcn  M  the  ContiPWfty  1 
Iba  <lbei)iUa  ot  Lotka  and  thow  of  Em>L' 
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with  ao  arrow,  becomt's,  hj  constant  repetition,  ho  organ- 
utod  as  to  bo  pcrformi-d  almost  without  thought  of  the  pro- 
ceases  of  adjiutnieiiC  gone  througli — and  if  skill  of  this  kind 
is  BO  for  trapsmtaaible  that  particrulor  races  of  mva  become 
characterised  by  particular  aptitudes,  which  are  nothing 
else  than  parlially-orf^iised  pstjrchicnl  conn(?«ioii8 ;  tJien, 
if  thorn  euat  certain  extcmid  relationii  which  aru  expe- 
rienced by  all  organisms  at  all  instants  of  their  waking  lives 
— relations  which  aru  absolutely  constant,  absolutely  mti- 
versal — there  will  be  eatabli&hed  answering  internal  rela- 
Ikms  that  are  absolutely  constant,  absolutely  anirersal. 
Socb  relations  wo  haTo  in  those  of  Space  and  Time.  The 
organisation  of  anbjootivo  relations  adjusted  to  those  ob- 
jectire  relations  has  been  cnmolatiTe,  not  in  each  mce  of 
creatures  only,  bat  throughout  sacccssire  races  of  creatures ; 
and  such  subjective  relations  liare,  tlicrefore,  become  moro 
cunsolidatod  than  all  others.  Being  experienced  in  ereiy 
perceptJOB  and  every  action  of  each  creatnre,  these  con- 
ncxiona  amei^  outer  exislencos  roost,  for  this  reason  too., 
be  responded  to  by  connexions  among  inner  feelings,  that 
are,  above  all  others,  indissoluble  As  the  substrata  of  all 
other  rcIatioDS  in  tho  von-ego,  they  niuat  be  responded  to 
by  conceptions  that  are  the  substrata  of  all  other  relations 
in  tbe  ego.  Being  the  constant  and  infimt«Iy-repcnt«d  ele- 
ments of  tiiouglit,  they  must  become  tiie  automatic  ele- 
ments of  thought — the  elements  of  thought  which  it  is 
impossible  to  get  rid  of — the  "  forms  of  intuition." 

Such,  it  siKinu  to  mo,  ia  the  only  possible  reoonciliation 
between  the  experience^hypothesis  and  the  hypothesis  of 
the  transcendentalists ;  neither  of  which  is  teniible  by  itself. 
Insurmountable  difBciiltics  are  presented  by  the  Kantian 
doctrine  (as  we  tiliali  hereafter  sec) ;  and  the  unlagoaist 
doctrine,  token  alone,  presents  difficulties  that  are  equally 
insurmountable.  To  rest  with  the  uoqunliScd  assertion  that, 
iuit<:ccdunt  to  vxpcrienco,  the  mind  is  a  blank,  is  lo  ignore 
the  qneiliona — whence  comes  the  power  of  organixing  expo 
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motor  neiTCs  of  the  rc^piratoiy  mneclea,  not  only  makes 
possible  a  sneeze,  bnt  also,  in  the  ncwly-boro  ttdimt,  implies 
Bneesinffs  to  bo  boreafter  performed ;    bo,  all  tiio  or^ouizisl 
amngemcBtA  sabsisttug  among  tbo  ncrvm  of  the  in&nt's 
brain,  not  only  make  possible  certain  combiuations  of  im> 
prcsaions,  but  also  imply  that  each  combinations  will  bcrc- 
adcr  be  made— imply  tbat  thcro  aro  onsworing  oombina- 
tioDS  in  the  enter  world — imply  a  preporedocu  to  oogiuxo 
tbese  combinations — imply  facnlties  of  comprehending  them> 
It  ia  trao  tbat  the  rcsolting  compoond  psychical  cliaDgee, 
do  not  take  place  with  tho  samo  rcadinuas  and  antomatic 
pcedaion  sa  tbe  simple  reflex  acUun  instanced — it  is  trau 
that  aom«  indiridual  rxpcricuccs  seem  required  to  establuiJi 
tbem.    But  while  this  is  p&rtly  duo  to  the  fact  that  tbcao 
cn&binationE  aro  highly  involTcd,  extremely  varied  in  their 
iDodea  of  occarronco,  mado  up  therefore  of  psychical  illa- 
tions lew  eompletely  coherent,  and  henoe  need  further  n-pu- 
tilions  to  perfect  them ;   it  i»  in  a  much  greater  degree  due 
to  tbe  fact  that  at  birth  the  organization  of  tbe  brain  is  in* 
complete,  and  does  not  cease  its  spontaneous  progrow  for 
twenty  or  thirty  ycun  afturwurds.     Those  who  cunteud  that 
knowledge  resnlta  wholly  from  tbe  experiencea  of  the  indi- 
vidual,  ignoring   as  they  do  tbe  mental  evolution  which 
accompanies  tho  autogenous  development  of  tho  nervous 
flystom,  fall   into  an   error  as  groat  aa   if  thoy  were   lo 
axcribo  all   bodily  growUi  and  structure  to  exercise,  for- 
getting   the   innate  tendency  to  aasomo  the  adult  form. 
Wero  tho  infant  bom  with  a  full-sized   and  completely- 
oonstmctod  brain,  thoir  position  would  bo  less  nnti^ablu. 
Bat,  as   the  case  stands,  the  gradually-inoreaaiug  iulellt- 
geiice  displayed  thronghoat  childhood  and  youth,  is  more 
attributable  to  the  completion  of  the  cerebral  organization, 
than  to  tho  individual  vxperiencea — a  truth  proved  by  tho 
tuci  that  in  adult  life  there  is  sometimes  displayed  a  high 
endowment  of  some  faculty  which,  during  education,  waa 
aover  brought  into  play.    Doubtless,  expericncos  receivod 
at 
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\y  th«  intlividiu]  fnmiali  tlu  concrete  omtariilft  fbf  iD 
thought.  Doubtless,  (ho  orguused  and  Benu-ordueA 
arrangements  existing  among  the  eerohrnl  nvrrot,  caa  pn 
no  Icnowleilge  until  there  has  heea  a  proaentalioa  of  lb 
external  n-I»tioti9  to  which  they  oorrespood.  And  donW 
less,  the  child'H  daily  obserrulionti  and  reascmingB  ud  Al 
formation  of  those  involved  nETvoaa  ooanexiona  that  bvid  i 
proccBs  of  spontaacons  evolntiott;  just  as  its  daily  gndMbl 
aid  (he  development  of  its  limbs.  Bat  saying  this  is  quit) 
a  difleront  thing  from  saying  that  its  inteUigcnoo  is  wMf 
jtmdveed  by  its  expericnoes.  That  is  an  Qtterly  inaJnus* 
sible  doctrine — a  doctrine  which  makes  the  presence  of  » 
brain  meaaingles^— a  dootriuo  which  makes  idiotcy 
eoantabte. 

In  the  sense,  tbeO;  that  there  exist  in  the  nervoDs  stMh 
certain  prc-estahliMhod  relations  anxwering  to  relatioM  is  I 
the  cnvironmont,  there  is  troth  in  the  iloctrinu  of  "fonDSof] 
intuition" — not  the  truth  which  its  defenders  sappose,  Iml] 
a  parallel  truth.  Corresponding  to  absolute  external  ret 
tiona,  there  nrv-  fstabliilu^l  in  the  Htmctnro  of  tho  ne 
system  absolute  iateroal  relations—relations  that  are 
tiiilly  present  before  birth  in  the  shape  of  deSuite  ncrveu 
coimexions;  that  are  antecedent  to,  and  independent 
individual  oxperioncos ;  and  that  are  natomaticAUy 
closed  along  with  the  first  oognitions.  And,  ns  htm 
dentood,  it  is  not  only  these  fondamenbal  relatiousi  wl 
are  thns  pre-dot«rmiaed ;  but  also  hosts  of  other  rflations 
of  a  more  or  less  ooostant  kind,  which  aro  coogenitally 
represented  by  more  or  less  complete  nervous  cotmex- 
ioms.  But  theso  pre-dotermined  internal  relatioas, 

though  independent  of  the  expcrienoes  of  the  radindBal, 
aro  not  indep<tiident  of  experiences  in  goncnd ;  they  havs 
been  determined  by  the  experiences  of  preceding  organitna. 
The  corollary  hero  drawn  from  the  general  argument  is, 
that  the  human  brain  is  au  organised  register  of  infinitely* 
uumerouB  experiences  received  during  the  evolution  of  lifo, 
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her,  daring  tlie  erolntion  of  tbat  series  of  organisma 
ghwliich  the  hamaa  organism  tas  been  reached.  The 
I  of  the  laoBt  nniform  and  froqaent  of  these  experiences 
been  snccessiTely  bequeathed,  principal  and  interest ; 
iKre  slowly  amonnted  to  that  high  intelligence  which 
ktent  in  the  brain  of  the  infant— which  tiie  infant  in 
life  exercises  and  perhaps  strengUiens  or  farther  ooof 
es — and  which,  with  minute  additions,  it  bequeaths  to 
)  generations.  And  thaa  it  happens  that  the  Eoropean 
its  frcna  twenty  to  thirty  cubic  inches  more  brain  than 
^^inan.  Thoa  it  happens  that  iaculties,  as  of  music, 
I  scaroely  exist  in  some  inferior  human  races,  become 
nital  in  aoperior  ones.  Thos  it  happens  that  ont  of 
lem  nnable  to  count  up  to  the  nombw  of  their  fingers, 
pealdng  a  langa^e  containing  only  nouns  and  verbij 
at  lan^th  our  Newtoni  and  Shakapewes. 


CHAPTEK  Vra. 


THE  FESUXOa. 

{  209.  Tlie  assertioQ  tbafc  thoso  p«;rcli!cal  states  wludim 
dan  u  FooUngs,  nro  involved  with,  ad<1  inseparable  6m. 
Utose  which  we  class  as  intdleotnnl  procecses,  scetas  s  ooa> 
tnulictiou  to  direct  internal  porceptions.     It  will,  indeed,  be  I 
at  once  admitted  that  intellectual  processes  cannot  be  aep^j 
rat«d  from  cpi-pcriphvnd  ft,-oliDg»,  real  or  ideal ;  sinc^  inn'  ] 
riably,  tlie«o  arc  cither  the  immediatit  tt-nns,  or  the  nllis 
compotMnta  of  the  terms,  between  which  relations  are  < 
hliahed  in  every  cognition.     Bet  while  all  will  grant 
the  feeliof!^  initiated  in  us  bj*  the  forcca  of  the 
world,  are,  in  their  preaeutative  or  representative  fbrnu,  i 
indispeasable  materiaU  of  thoughtj  and  that  tlierefore 
this  extent  intellect  and  fc-cling  cannot  be  parted; 
will  demur  to  the  proposition   thai  ft'elinga  oT  the  out 
peripheral  and  contra!  classes  are  not  separable  from  inuU 
leotnal  procoHic«. 

Some  approach  towards  a  right  coiapreheDSton  of 
matter,  will  be  gained  by  rocalling  certain  leading  cocclo 
sioDS  set  down  among  tlio  Indactiona  of  Psychology.  Wj 
saw  that  Mind  in  composed  of  fccUngs  and  tho  rclatioDS 
tweeu  feelings.  We  aaw  Utat  tho  foclings  are  primanljr 
divisible  into  U»o  contnUy'initiated  and  the  peripherally- 
initiate<l ;  which  last  are  ro-dirisible  into  those  which  are 
initiated  at  tho  outer  sarfaoc  of  tho  body  and  thoee  which 
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initiated  wiUun  tho  body.  On  compftring  tbeee  throe 
t  tinkT4  of  feelings,  vo  fouad  tlut  wlioreM  Um> 
epipcripheml  are  relational  to  a  totj  great  extent,  tlw 
cmtoperiphptTt],  and  etill  moro  tho  central,  havs  but  small 
aftptitadt«  for  entering  into  rolutiuns.  Ht^co,  by  implication, 
it  was  aliown  that  the  relational  clement  of  Mind  is  in  no  caso 
^kbsent.  Sut  tho  relational  clement  of  Mind  is  tho  int«llcc- 
^itol  clement.  Obviously,  then,  no  kind  of  fuuling,  »-itMa- 
tional  oromotional,  can  be  wholly  fl-eod  from  tJie  tnt«IIcctuul 
Qlotncnt. 

Further,  thi»  concluiiioD  is  implied  by  the  argument  ela- 
'bomled  in  the  foregoing  chapters.    If  all  mental  phenomena 
are  incidents  of  the  correspondence  between  the  organiBm 
and  its  cuTironmcnt ;  and  if  this  con-Dspondcnco  posses  in- 
sensibly from  its  lowest  to  its  highest  forms ;  then,  we  may 
Im  certain,  a  priori,  that  no  orders  of  Feelings  can  bo  com- 
pletely disentangled  ironi  other  phenomena  of  cousciouHneits. 
^Vs  may  infer  that  thoy  must  arise  gradnally  out  of  the 
tower   forms  of  psychical  action,  by  steps  such    as  load 
to   tlia   higher   forms  of  psychical  action    already  traced 
oat ;  and  that  tlioy  must  constitute  another  aspect  of  these. 
This  is  just  what  vo  shall  find. 

§  210.  Before  proceeding  to  the  synthetic  interpretation, 
it  may  b«  well  to  remark  that  even  in  onr  ordinary  experi- 
ences, the  impossibility  of  dissociating  the  psychical  states 
classed  as  intellectual  from  those  seemingly  most  nnlike 
psychical  states  chissed  as  emottonal,  may  bo  discerned. 
While  wo  continue  to  compare  such  extivme  forms  of 
tLe  two  as  an  inference  and  a  fit  of  anger,  we  may  fancy 
that  tiicy  are  entirely  distinct.  Bnt  if  wo  examine  interme- 
diate modes  of  eonsciousnens,  we  shall  quickly  Imd  Bomo 
which  are  both  cognitive  and  emotive.  Take  the 

tbo  state  of  mind  produced  by  eoeing  a  beantiful  atatae. 
Primarily^  this  is  a  co-ordination  of  the  visual  impressions 
which  the  stMue  gives,  resolting  in  a  consoioosacss  of  what 
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it  ibDows  Qa,i  no  emotion  can  be  ab$oliUelT/  free  from  cc^- 
nition. 

}  211,  The  rel^ion  between  intelligence  and  feeling  will 
be  most  cleu"!;  nnderstood  on  stadjing  the  relation  between 
pvoeption  and  sensation,  whicb  are  the  simplest  forma  of 
tbe  two. 

Ever;  sensation,  to  be  known  as  one,  most  be  perceived ; 
and  moat  so  be  in  one  respect  a  perception.  Every  percep- 
tion mnst  be  made  np  of  cembined  sensations ;  and  most  so 
be  in  one  respect  sensational.  Bat  tbongb  tbey  hare  the 
same  essential  elements,  these  elements  are  not  similarly 
dominant  in  the  two.  In  sensation,  conscioasnoss  is  occa- 
pied  with  certain  affections  of  the  organism.  In  percep- 
tiosj  conscionsness  is  occupied  with  the  relations  among 
those  affections.  Bensatioas  are  primary  nndecomposable 
states  of  conscionaness ;  while  perceptions  are  secondary 
deoomposable  states,  consisting  of  changes  from  one  primary 
state  to  another.  Hence,  as  continuance  of  the  primary  states 
ia  inconsistent  with  the  occnrrence  of  changes,  it  follows 
that  conscioosnesa  of  the  changes  is  in  antagonism  with 
conscionsness  of  the  states  between  which  they  occur.  So 
that  perception  aad  sensation  are,  as  it  wore,  ever  tending 
to  exclude  each  other,  but  never  sncceeding.  Indeed, 

oonscioaaness  continues  only  in  virtue  of  this  conflict. 
Without  the  primary  affections  of  conscionsness,  there  con 
be  no  changes  from  one  primary  affection  to  another ;  and 
without  diangea  from  one  to  another,  there  can  be  no 
primary  af^tiona,  since  in  the  absence  of  changes  con- 
scionsness ceases.  Neither  consciousness  of  the  changes, 
nor  of  the  affections  between  which  they  occor,  can  exist  by 
itself.  Nevertheless,  either  may  so  predominate  as  greatly 
to  subordinate  the  other.  When  the  changes  are  so  rapid 
that  the  states  forming  their  antecedents  and  consequents 
do  not  htst  for  appreciable  times,  consciousness  is  almost 
wholly  occupied  with  changes — with  the  relations  among 


"^^■«,  therefore  so^ 
become  !°''.  ""^erona  to  K 


^«bcTe  lu- 


THi  rHUHoa.  477 


hen  nrise  largo  ag^rog»tioiifl  ot  states,  aDBwering  to  com- 
plex Gxtemal  thiogs — aninials,  men,  bailding*— which  are 
so  welded  together  as  to  bo  practically  Binglo  states.  Bnt 
this  intogrntion,  by  tmiting  a  largo  nnmbcr  of  related  Bonsik- 
tioiia  into  one  state,  does  not  destroy  them.  Though  mib* 
onUnat«d  as  ports  of  a  whole,  they  Btill  exist.  And  being 
Dwcrnlly  in  tlieir  original  {orm»,  feelinyn,  thU  state  which  is 
composed  of  them  is  a  /twltn^r— «  feeling  produced  by  the 
fiising  of  A  number  of  minor  feelings.  Hence  a  certain 
ploitsure  accompanying  all  kinds  of  perceptions  j  as  orcry 
child  shows  ns.  Sot  only,  however,  does  this  hold  with  the 
groups  of  simplo  scuiuiliens  that  ore  nnited  to  form  percep- 
tions ;  but  it  holds  with  groups  of  theso  gronps.  When 
thu  composite  states  of  conscionanesa  answering  to  singlo 
complex  objects,  become  suffiuicntly  consolidated ;  then,  if 
the  daily  expcrienocs  present  some  ooastant  lutHumblnge  of 
complex  objects,  snch  as  those  distiognishing  a  particular 
locality,  there  results  a  consolidation  of  these  into  a  ittiH 
larger  nj^grogate  of  states:  the  feelings  sererally  co»sti< 
fotcd  by  these  composite  states,  are,  in  their  turn,  merged 
into  a  more  composite  feeling,  which  in  its  mixed  and  ooui- 
p&ratively  massiro  character  verges  on  tho  emotional.  And 
then  from  the  union  of  this  composite  feeling  with  other 
composite  £ucIiogs,  the  elements  of  which  ore  mainly  repre- 
sentative, socfa  as  those  implied  in  the  domestic  relations^ 
there  is  produced  an  extremely  involved  and  maasiTa 
feeling  of  tho  emotional  order,  answeriug  to  the  idea, 
homo.  But  now  let  it  bo  remarked  Uiat  im  fust 

as  these  compound  states  of  consciousness  in  ihoir  ascond- 
iog  grados,  severally  become,  by  integmtiou  of  their 
cleioontA,  practically  single ;  so  fust  do  they  begb  to  play 
the  same  parts  in  the  mental  processes  that  sbgte  states 
do.  Tho  continnanco  of  a  sensation  being  inconsistt^nt  witli 
the  occorrencc  of  a  change,  we  saw  that  consciou»DCHs  of 
changes,  or  relations  among  sensations,  is  ever  at  varianoe 
with    oonscionsness    of   the  sensations.       Here    we    may 
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^■etter  understood  on  obaerriag  that  feeling  icToIres  a  por- 
^Butence  which  aatomatic  action  negatives.  To  h»vu  the 
Btate  of  oonsoioaaiioss  rocognisablo  u  a  portioolar  ffieUng, 
impUfis  somD  damtioa  of  tlwl  ntute ;  and  in  proportion  m  it 
fiUa  B  smnlkr  interral  in  the  chun  of  ntatoti,  in  the  same 
proportion  doea  it  lapse  oat  of  consciousness — in  tho  same 
proportion  does  it  ccaso  to  bo  foH.  Tho  proposition  is  a 
truism.  To  aoj*  that  a  state  of  consoiooxnvaa  has  consider- 
abto  eontinnit;,  ia  to  aay  that  ib  is  a  distinct  element  of 
oonMaonaneea ;  which  is  tho  same  tbiu^  aa  being  known  or 
felt.  To  say  that  it  has  scarcely  any  continuity,  is  to  say 
tJiat  it  forma  a  scarcely  perceivable  element  in  conscioos- 
□ces ;  which  is  the  samo  thing  as  being  scarcely  nt  all 
known  or  felt.  And  to  say  that  it  in  a  state  of  oomcioaa- 
nesa  baring  no  appreciable  length,  is  to  say  tliaC  it  funns  no 
element  in  conscioosnGss ;  which  is  tho  same  thing  aa  being 
not  known  or  felt.  It  follows,  thercfure,  that  when  a  set 
of  paychical  ohongea  oocurs  ins  tan  taneoasly ,  the  psycliical 
atatea  forming  the  antecedents  and  conseqncnta  of  the 
changes  are  not  felt ;  and  the  further  the  consolidation  of 
any  liet  of  psychical  obanges  is  carried,  the  more  oompleto 
miiHt  l>o  th6  absence  of  feeling.  Now  the  completcly-oon- 
soUdiited  sets  of  changes  are  the  automatic  changes.  The 
automatic  changes  are  those  of  which  the  elements  are 
pnielicnlly  fuiwd  into  one  chaogo.  Consequently,  whore  all 
the  psychical  actions  arc  perfectly  automatic,  Ihurw  is  no 
feeling. 

While  an  entire  absence  of  Memory  and  Reason  is  accoin- 

^^lanied  by  an  entire  absence  of  Feeling,  the  same  progrms 

^Kbich  gives  origin  to  Memory  and  Itoason  simultanoonsly 

^f[ive9  origin  to  Feeling.     For  what  did  we  find  to  bo  tho 

eircamstancea  under  which  Memory  and   Reason   become 

nascent  f    Wo   found   that  when  the  adjnstments  of  the 

orgnnisin  to  Ha  environment  begin  to  take  in  involved  and 

infrequent  groups  of  outer  relations — when,  consequently, 

the  answering  groups  of  inner  relations  include  many  elft* 
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meitta,  of  wMcK  soma  ore  not  often  repeatod  in  cxjwtiNN 
— wlicD,  that  IB,  there  arc  formod  groups  of  iuner  rehuioa 
rvrho«e   components  arc  impcrfutilly  cohercut — when,  m  a 
'noceeeary  rosnlt,  thurc  como   to  be  basitatiDg  aatomtie 
actions;   then.  Memory  and  Reason  siinultaiieously  beoon* 
naitceut.    The  ceasing  to  be  antomatio  and  tho  boootning 
^^rutioQftl,  are,  as  wo  saw,  thv  saiao  thing.     Wo  bsTO  j«t 
laoen,  howuvcr,  thub  when  p»yc!ucal  changes  are  perfedlj 
ontoioatio,  tJtey  are  withoat  fieeling.    Tho  existence  of  fed* 
iug  vre  have  seen  to  imply  psychical  gtatos  hnring  some  pcr- 
sistoQCO.    Bnt  psychical  Etut«s  baring  somo  jionixteDOt  in 
L|ho  states  which  result  when  automatic  action  fiula.    Tim 
'then,  as  the  psychical  changes  bocomo  too  complicated  to 
bo  perfectly  antomatic,  thoy  bcoomo  incipicntly  sensatiooal. 
Memory,  Kcuson,  and  Feeling  take  their  riso  at  tJie  Buno 
lime. 

A  confirmation  of  this  riew,  parallel  toconfimatioiis  giim 
Li  the  two  preceding  chi^tors,  may  be  set  down.  Among 
our  own  tneatid  processes,  many  which  were  once  alow,  and 
were  then  accoinpaiticd  by  feeling,  arc  by  the  some  repeti< 
lion  which  renders  thorn  automatic,  ahto  rendcn-d  indifibrent 
I  or  feolingloss.  This  is  equally  the  oa^  whether  the  acoom- 
Pipvuiyiiig  fceltngB  nro  painful  or  plessarable.  In 

epetliog   oat  its  reading-le«tou»,  the  child  experienoM  a  I 
diimgr«mb!o  senso  of  effort;   but  in  the  adnlt,  tho  identifi>   ' 
cation  of  words  is  a   lotnlly  nnomotion&l  procaas.     The 
learning  of  a  now  langnago  ro(iuire3  labour  IhaC  is  more 
or  lesM  nnpinsaut,  and  tho  first  attempts  bo  »peak.  it  soon 
produce  weariness ;  bat  aflcr  due  practice  it  is  spoken  with 
entire  indiCTcrcnce.     And  nob  bo  multiply  iUostrobions,  I 
may  quuto  tlie  general  remark  that  habit  renders  easy  tho  ■ 
nctions   that  once  were   bard,  as  showing   that   bhis   law  I 
bulds  throughout;   since  by  calling  actioDa  hard  vre  menn  I 
bo  some  exleul  {uiinfitl,  and  becoming  eatj/  is  ceasing  to  bo  I 
painful  Equally  general  is   tho  kindred  trath.  I 

So  long  aa  the  combinations  of  propertiee  they  present  am  I 
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WW  to  it,  Uie  commonest  objects  give  pleasure  to  the 
tn&nt;  bat  as  fast  as,  hy  constaofc  repetition,  the  com- 
pound impresBioDs  prodnced  become  consolidated  into  per- 
fect cognitions  of  the  objocta,  so  fiiet  do  the  objects  become 
indi^mnt.  Throaghont  childhoodj  youth,  and  manhood, 
the  same  &ct  is  daily  manifested.  The  oflen-repeated 
gronpa  of  paychicol  changes  cease  to  be  interesting ;  and 
there  arises  a  demand  for  those  that  have  not  been  experi- 
enced, or  hare  been  little  experienced. 

Tbo  parallel  is  complete.  We  found  that  not  only  do 
Ifomoiy  and  Beason  begiu  where  the  psychical  changes 
cease  to  be  automatic ;  but  that  where  they  have  existed 
they  disappear  when,  by  perpetual  repetition,  the  psychical 
cbangeB  become  automatic.  And  here  we  find  both  that 
feeling  arises  nnder  the  same  conditions,  and  that  it  ceases 
nnder  the  same  conditions. 

Let  us  now  devote  our  attention  to  the  genesis  of  Feel- 
ings of  more  complex  kinds. 

$  213.  When  there  come  to  be  cases  in  which  two 
very  similar  gronpa  of  external  attribntes  and  relations 
have  been  followed  in  experience  by  different  motor 
changes ;  and  when,  consequently,  the  presentation  of  one 
of  these  gronpa  partially  excites  two  seta  of  motor 
changes,  each  of  which  is  prevented  by  their  mutual  anta- 
gonism from  at  once  tsldng  place ;  then,  while  one  of 
these  sets  of  nascent  motor  changes  and  nascent  im- 
pressions habitually  accompanying  it,  constitutes  a  memory 
of  such  motor  changes  as  before  performed  and  impressions 
oa  before  received,  and  while  it  also  constitutes  a  preoUion 
of  die  action  appropriate  to  the  new  occasion,  it  further  con- 
stitutes the  ietire  to  perform  the  action.  For  different  as 
these  three  things  eventually  become,  they  are  originally 
one.  A  further  development  of  an  iUostratiou  already  nsed 
will  make  this  manifest.  Suppose  the  subject  of 

the    psychical    phenomena  we    are    considering,    to  have 
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eolar  eytttcm,  in  gnutiing  of  toctli  and  protmsioa  of  tlia 
cUimt,  in  dihtM  eyas  and  nontrils,  in  growls ;  and  thcso  are 
weaker  forma  of  tbo  ACliotui  Ihftt  ncoompany  Uic  killing  of 
prej.  1V>  ench  objectivo  evidencee,  every  one  ciui  ndd  iiab- 
jcctiTV  oridcnoes.  Ercrr  ono  can  testify  that  the  {Mf  cliical 
sUttc  callcU  fear,  consists  of  mental  reprCHontstiona  of  certain 
painful  resalta ;  and  that  the  one  called  anger,  consists  of 
ntental  representatiooB  of  the  actioBB  and  impressions  which 
^iroold  occur  while  inflicrting  some  kind  of  pain. 

Poaxibly  it  maf  be  otrjected,  that  to  dcscribo  tho  group  t^ 
saacent  psychical  changes  prodoced  by  wme  complex  im- 
pression, aa  constituting  at  once  a  nurmory  of  the  pttychieol 
changes  which  had  before  followed  this  impression  and  a 
d<mire  i^tn  to  go  tlirongh  such  ctiangcs,  is  absurd ;  since 
the  Biibject>matter  of  memory  ia  retrospective,  wbilu  that  of 
Seein  is  prospective.  Tho  reply  is,  that  though,  when  t, 
high  degree  of  intelligcnoo  has  been  renchod,  those  nascent 
changes  are  joined  with  a  coascioasne«s  of  time  post  and 
time  future,  and  so  come  to  have  different  atipccta ;  yet,  at 
tlio  stage  in  which  automatic  action  mergea  into  the  higher 
forms  of  action,  no  such  abstract  conception  an  that  of  Time 
CBo  exist,  and  no  such  duality  of  aspect  ia  these  groups  of 
nascent  psychionl  clumgtis  ciin  arise.  And  u  further  reply 
is,  tliat  even  in  ourselves,  acta  and  feelings  which  become 
nascent  in  connexion  with  the  idea  of  something  prospective, 
are  at  tho  same  timo  retrospective;  since  they  cannot  bo 
rcproscntod  at  all  nnlcsa  they  have  been  previoH.tly  pre- 
sented in  experience,  and  the  representation  of  anj'thing 
fffevionsly  presented  is  memory. 

$  214.  Tho  progress  from  these  forms  of  feeling  consider- 
ably componndod  to  those  highly-compounded  forms  of  feel* 
ing  seen  in  hnm.in  beings,  oqually  harmoniKea  with  tho 
ent^nit  pnuciples  of  evolution  that  have  bi^en  laid  down, 
e  saw  that  advance  from  the  simplcat  to  tho  most  complex 
litions,  is  explicable  on  the  principle  that  the  outer  rela<- 
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tivns  produce  tite  inner  rolatioos..  We  sbaQ  see  Aat  (Ua 
fomo  priacipio  snpplivs  na  explwuttoa  of  tho  adruice  bom 
the  tiimplcaC  to  the  most  complex  feelings. 

Forwhoa  tlie  dewlupTaoat  of  LiFu  rcnchvs  this  ropeatedlr- 
doscribvd  stAgo  ia  wiucit  autontattc  actiunii  mcrgo  into 
actions  that  are  at  oace  conscious,  ruUonal,  and  emotiTe;  what 
mast  bo  thu  ufTvct  of  furtlicr  expprit-iiooit  T  Tho  effect  miut 
ha  tbut  if,  in  connexion  with  a  group  of  impressions  tkod  tfe 
tiaacent  motor  changes  rcsaltiDg  from  it,  there  ia  habitnallf 
experienced  somu  other  imprcMioa  or  group  of  tmpreasiosi, 
Bonie  other  motor  chimgo  or  group  of  motor  changes,  tliii 
will,  in  process  of  time,  be  rendered  so  coherent  to  tlto 
original  group,  that  it,  too,  will  bcoomo  nascent  when 
the  original  group  booomw  nascent,  and  will  r«ador  tb 
original  group  nascent  if  it  is  itaelf  induced.  Let  tu  talui 
a  cose.  If  along  with   the  running  down  ct 

certain  prvy,  a  certain  scent  has  bocn  babituall;  exp»- 
rinnced,  then,  the  presentation  of  that  socnt  will  reodv 
nascent  tho  motor  changes  and  impressions  which  aocon* 
pany  tho  running  down  of  the  prey.  If  tho  motor  changa 
and  impressions  that  precede  and  accompany  the  catching 
of  prty,  hi»v«  been  constantly  followed  by  disilractive 
actions,  then,  when  they  are  rendered  nascent,  they  will  in 
their  turn  render  nascent  tho  psychicstl  states  implied  by 
destractive  actions.  And  if  these  hare  been  followed  by 
tboeo  connected  with  eating,  then  those  connected  wiih 
nvting  wilt  also  bo  made  nascent.  80  that  the  simple 
olfactory  m^tn-sntion  will  make  nascent  those  many  and 
varied  states  of  conseionsnesa  involred  in  the  running 
down,  catching,  killing,  and  eating  of  prey :  the  senaa* 
tions,  visaal,  auditory,  tactual,  gustatory,  muscular,  that 
are  bound  np  with  the  succussire  phases  of  these  actions, 
will  be  present  to  cousciousness  as  what  wo  call  ideas — will, 
in  their  aggregate,  constitnto  the  dosirca  to  catch,  kill,  and 
derour — and  will,  in  conjunction  with  that  olfactory  sons*- 
tion  wlticlt  aroused  them  all,  form  (he  impniso  which  sets 
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1  ff^^S  ^^  limts  in  pnTBuit.  The  entire  genesis  of  tliese 
cmotiona  Uiaa  n.'saltA  from  Bucccsxivo  cgmpUcationa  in  tlie 
groups  of  psycliicAl  statoa  that  «re  co-ordiiiAted ;  and  U 
just  as  maoli  dvturtiuiiud  hy  expori<»oo  as  is  tko  nmoii  of 
any  two  simple  Mnaationa  th»t  consUutly  occur  together. 
A  like  explaoatioD  may  be  given  of  emotioDK  wbioh  leave 

I  tho  subject  of  tlicm  compttnitiTvIy  possire;  aa,  for  inatance, 
that  prodiioed  by  Kcuncrjr.  By  oorapoimtUng  groups  of  Bcnun- 
tions  aod  ideas  there  ore  at  length  formed  thoso  Ta«t  aggre- 
gations which  a  grund  landscape  excites  and  suggeata.  An 
infant  taken  into  tho  midst  of  mouitainB,  is  totally  nn- 
afloctcd ;  but  ix  delighted  with  the  small  gronp  of  attributes 
atid  relations  presented  in  n  toy.  Gbildnm  can  appreciate, 
and  be  pleased  villi,  llio  more  complicated  relations  of 
household  objects  and  localities— of  the  garden,  the  field, 
and  tho  street.  But  it  is  only  in  youth  and  mature  age, 
when  individual  things  and  small  aaaemblngea  of  them  have 
become  familiar  and  are  automatically  cognisable,  tJiat  thoso 
immense  aesamblagcs  which  landscopcit  present  can  bo  ndo- 
<luAteIy  gnutped,  and  tlio  highly  inlc^ited  states  of  con> 
sciousne^s  produced  by  them,  experienced.  Then,  however, 
the  TariouH  minor  groups  of  static  that  hare  been  in  earlier 
datys  serenUly  produced  by  trees  and  Sowera,  by  fields  and 
moors  and  rocky  wastes,  by  streams,  by  cascades,  by  mvinea 
and  jtrecipioca,  by  blue  skies  and  clouds  and  storms,  ore 
aroused  together.  Along  with  the  immediate  sensations 
there  m-e  partially  excited  Uio  myriads  of  senwliooa 
that  have  been  in  times  past  received  from  objects  such 
aa  those  presented;  furtltcr,  there  are  partially  excited 
tlio  multitudinous  iuci<IeatAl  feelings  that  were  experienced 
on  these  many  past  occasions ;  and  there  are  also  excited 
certain  deeper,  but  now  vague,  combuiations  of  states  which 
wore  organized  in  the  race  during  barbarous  times,  when  its 
|4caituruble  activities  were  chiefly  among  tlio  woods  and 
waters.  And  out  of  all  these  excitations,  some  of  them 
actual  but  most  of  them  nasocat,  is  composed  tho  emotion 
which  a  Bno  landjHCapo  produces  in  U8. 
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$  216.  Odo  of  tlie  coroUaries  from  the  foregoing  doclnon 
is  that,  oUier  Uttogs  eqaal,  feelings  are  stroog  in  proportka 
nfl  tlic;  includo  nuinj  octoal  MnsMtona,  or  oasceat  eon- 
tions,  or  both.     As  orcry  one  of  tbo  elementary  stetM  of 
coiuc)oasuei»  aggregated  ia  Um  n-aj  deseribed,  ii  origiiuU; 
a  feeling  of  some  kind;   and  as   progreninTO   iotegroitos 
though  it  abbrovint^s  each,  leaves  it  to  the  last  a  feeliiig, 
however    infinttcsimnl    in    amonnb;     it    folloirs    Uiat  Qm 
grcnicT  the  accumulation  of  sach  infiniteninuil  nmooala  of 
fi>«>ling,  the  greater  must  bo  the  Bnni  total  of  feeling  ex- 
perienced. Quantity  of  feeling  is  of  two  kinds — 
that  which  arise*  from  intense  excitation  of  fen-  nerres,  ud 
that  whioh  arises  from  slight  excitation  of  manj  nems. 
ThuK,  an  unbearable  sensation  resolta  if  the  tip  of  a  finger 
be  hold  in  boiling  water.     Conversoly,  though  there  is  no 
difficulty  in  holding  tbo  tip  of  a  finger  in   wat«r  aboro 
1106  Fahrenheit,  an  unbearable  aemation  results   if  the 
whole   body  be  plonged  into  water  of  that   tompentore. 
So  that  tho  moderate  excitation  of  all  the  nerrcs  (liittrihnted 
over  the  sorfiico  of  tho  body,  is  oqnivalent,  as  raeatnred  by 
its  motor  effects,  to  the  extreme  excitation  of  a  few  of  them. 
Similarly,  though  a  very  laint  colour  cannot  bo  discerned 
wb«a  it  ooTOrs  only  a  very  minuto  surface ;  yet,  wbcn  H 
coven  a  great  snrface  it  can  be  disoemed  with  ease.    And 
that  the  truth  thus  holding  with  aotual  soasatton*,  hoMs 
also  with  those  nascent  sensations  which,  as  aggregated  into 
maBBeB  of  idflas,  distinct  and  indLitinct,  constitute  the  emo> 
taona,  will  be  manifest  on  calling  to  mind  how  actions  are 
continually  determined  by  tho   accumalation   of  motiveej 
that  is,  by  tho  accumulation  of  such  nascent  feelings. 

From  this  ccnollary  there  is  a  second  oorollary.  With  a 
qnidification  to  bo  hereafter  made,  the  higher  the  evolatioa 
riites  tho  atrongor  do  tho  emotions  become.  For  as  the 
inoreasingly^oomplex  omulions  successively  developed,  rr- 
aolt  from  integration  of  pre-existing  groups  of  ncLiml  and 
nascent  sensations,  tho  resnlling  totals  most   grow  con* 
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trnuall/  Inrger.  A  mnrlcil  iHustrntion   of   tlda 

trntb  19  farumhed  hy  the  pawsion  wliicli  unites  lliD 
aesee.  Hus  is  babittt&lly  apokeo  or  aa  though  it  were  a 
limple  fooling;  whereas  it  ia  the  moat  compound,  and 
tbervfQrv  thu  most  powerful,  of  all  the  fcolinga.  Added  to 
tiio  paroly  phyiiical  domimts  of  it,  arc  finti  to  ho  noticed 
tboae  highly  complex  impressions  produced  by  peraonnt 
beaaty;  around  which  am  aggregated  a  rariety  of  plea- 
Buiahlo  idoM,  not  in  tbonwclrca  amatory,  but  which  havo 
nil  organised  relation  to  tho  nmatoiy  fooling.  With  this 
there  13  Boited  the  complex  ftcDtimcnt  which  we  term 
aff'UctioD— «  scatimi^nt  which,  as  it  cso  exist  betwovn  those 
at  tho  Rame  box,  must  ho  n'gnrdi-d  09  an  iniVpondnnt  »en- 
timent,  but  one  which  ia  here  greatly  exalted.  ITicn  there 
the  sentiment  of  admiration,  respect,  or  rercrence:  in 
itaelf  «tto  of  oonsiderablo  power,  and  which  in  tlua  relation 
becoraos  in  n  high  dogroo  actiTo.  There  comes  next  tho 
feoliog  called  love  of  approbation.  To  be  preferred  above 
all  the  world,  and  that  by  ono  admired  beyond  all  others,  is 
to  have  the  love  of  approbation  gratified  in  a  dogr»?  passing 
every  prerioaa  cxpcrienw :  especially  as  there  iu  added  that 
indirect  gratification  of  it  which  resolta  from  the  preference 
being  witnessed  by  onooncemed  persons.  Further,  tho 
allied  emotion  of  self-eatcem  comes  into  play.  To  havo 
soooeedod  in  gaining  snch  nttachment  from,  and  sway  over, 
•notlier,  b  a  proof  of  power  which  cannot  fail  Rgrorably  to 
excite  the  anuntr  propre.  Yet  again,  the  proprietary  feel* 
ing  has  its  share  in  the  general  activity ;  there  is  tho  ploo- 
Bsni  of  possesion — the  two  bolong  to  each  other.  Oneo 
more,  the  relation  allows  of  an  extended  liberty  of  action. 
Towards  other  persons  a  restrained  bohavioor  is  requisite, 
llound  each  there  is  a  subtle  boundary  that  inny  not  bo 
croesod — nn  individuality  oa  wliich  none  may  trosixiits.  But 
in  this  co^e  the  barriers  ore  thrown  down;  and  thuH  the 
love  of  unrestrained  activity  is  gratified.  Finally,  there  is 
an  exaltation  of  the  sympathies.     Egoistic  pleasnres  of  all 
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kinda  are  doubled  bjr  another's  sj-mpathctic  participatwB; 
And  tliti  plcflmircs  of  auollicr  iuro  ndded  to  tlie  egoistie 
plL'tufuroH.  Thus,  rouud  the  phjeical  feeling  fonnuig  Uie 
nucleus  of  Uio  whole,  are  gathered  tho  fooling  prodoood  )>j 
pcnional  benutv,  that  constituting  simple  attachmoni,  Hum 
of  revereuce,  of  love  of  approbation,  of  self-cateeni,  of 
perty,  of  lovo  of  freedom,  of  sympathy.  These,  all  gre>tl| 
uxalti-d,  ami  twv«r»lly  tending  to  rcScct  their  cxciteinccH^ 
oa  Olio  another,  xuiite  to  form  the  meDtal  state  we  call 
lore.  And  as  each  of  them  is  ittttJf  comprehensive  of  inii]> 
titadiuoos  states  of  consciutUQDSs,  wo  may  my  that  tUt 
pnARion  fuses  into  one  immense  aggregate  most  of  the  efe- 
montary  excitatioos  of  which  wo  ore  capuhlo ;  and  tliat 
hence  results  its  irresistihlo  power. 

Other  emotions  than   thoi^o  which  arise   by  tlie  aimpli 
aggrc^gation  of  large  groups  of  psychical  states  into  8^ ' 
larger  groups,  are  similarly  interpretablo.     There  goes  on 
at  the  wimo  time,  and  as  n  ivsull  of  the  samo  canso,  an  ct<>-J| 
lutiou  of  emotions  that  are  not  only  more  complex,  but  alsni^H 
more  abstract.     Of  this,  the  love  of  property  supplies  an 
example.  When  the  derelopmciit  of  intelligeiioo 

has  rendered  timo  aod  locality  vognixable ;  and  when,  by 
conseqaence,  an  Dneaten  portion  of  food  can,  when  hunger 
next  makes  nascent  the  psychical  states  that  oocompany 
eating,  be  r(!inembon)d  as  having  boi'n  lefl  in  a  particular 
place ;  then,  repetition  of  thcso  experiences  of  a  satiated 
htmgor,  and  a  subsequeutly-rocurring  hanger  that  prompla 
return  to  tho  remaining  food,  will  eetabliKh  an  organised 
connexion  betwocn  tl>c  remembrance  of  Huch  remaining  food 
and  the  Tarious  states  of  conacionuicss  produced  by  a  return 
to  it.  TbuM  will  bo  constituted  an  anticipation  of  a  return 
to  it — ft  tendency  to  perform  alt  such  actions  acootnpanymg 
a  return  to  it  as  are  not  negatived  by  satiety — a  tendency, 
therefore,  to  take  potfsession  of  it.  An  aoalogoos  prooeaa 
will  develop  a  tendency  to  take  possession  of  some  habitoal 
place  of  sliellor ;  and  afterwards  to  take  possession  of  things 
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erring  for  (trltficial  slicltcr  ond  f&r  elothing.  Laf«r  stOI, 
things  indirectly  connected  with  pcntonn]  wclfiirc  will  come 
to  be  included ;  m,  for  inBtanco,  tJie  clob  used  for  li  wenpoo, 
the  impremiona  prodaccd  by  whicli  will  make  nascent  the 
_Tiirious  plMearabls  feelingH  that  hare  ocoompaDicd  it«  snc- 
Bfol  ase,  and  the  conception  of  farther  tiae.  Tho  samo 
es  Tixing  to  still  higher  complicattoos,  will  generate  a 
r^penaity  to  take  possession  not  only  of  various  weapons 
and  appliances  of  daily  life,  but  also  of  the  tools  and 
materials  roqoirvd  to  nuiko  snch  weapons  and  appliances ; 
ftft«rwiurd«  of  the  matcriaU  tcqaircd  to  make  each  tools ;  and 
ao  on  ontit  the  thin^  accnmnlated  for  ouo  purpoiie  or  Mhcr 
bocomo  nomerous  and  varied.  Bnt  now  ob- 

serve tbikt  in  proportion  as  thc.te  tliin;^  become  nnmerous 
H|&d  varied,  and  in  proportioa  aa  tlie  acta  of  aoqntriDg  them 
and   preserving  them  become  frequent,  a  great  variety  of 
pk-ottnrable  excitements  will  como  to  bo  associated  with  tho 
ot  of  taking  possession  or  holding  possession.    Hence  tfais 
iteclf,  being  coBttnually  tbo  initiator  of  plcasnrablo  ox- 
Bcnts,  will  become  a  source  of  plea-snrablo  cscit«moiit. 
Lnd  as  the  excitement  thus  cansed  mnst  be  more  habitual 
an  that  caused  by  any  particular  order  of  objects ;  as, 
further,  tho  spcciut  cxcileincnts  attaching  to  special  objects 
posutcssod,  Riust>  in  virtne  of  their  varie4y,  prevent  the  ez« 
citeinent  of  possoaaion  from  being  connected  with  any  one  of 
thorn  in  particular;  it  results  that  tho  excitement  of  pos- 
sesxion  will  grow  into  one  of  a  new  land,  uniting  into  a 
lai^  bnt  vague  aggregate  the  various  excitements  to  which 
it  ministers.     And  wlnii  money  comra  to  be  tho  rcpresea- 
^■ative  of  value  in  general — value  as  abstracted  from  spvctul 
H^bjeeta — tho  miser  shows  us  how  the  desire  of  po^^es^ion  in 
BOie  abstract  may  become  almost  independent  of  those  from 
which  it  arose ;  and  may  exceed  in  strength  any  of  tliem  in- 
dividually. 

As  further  illustrating  tbo  origin  and  natoro  of  the  mon 
^bbstmct  oniotioDS,  let  mo  add  one  still  in  course  of  orolation 
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among  ch-ilized  men ;  luid  m  y«t  bal  impcrfcutly  dbrvlopcd. 
I  rvfvr  to  the  di'^iro  for  liberty — the  Bestimciit  ot  punoul 
rigbta.  A  relution  like  tb&t  which  the  love  of  property  beut 
to  the  gmlifications  which  property  brings,  tliU  love  of  bdc 
restricted  action  bears  to  the  gmtificatiocs  dflrtmble  from 
property  Knd  from  nil  other  things.  A«  the  abti«i»ot>oa  oi 
the  one  is  in  iocuring  the  matarial  oljoetM  directly  or  in* 
directly  ministering  to  life ;  8o  the  satiafaction  of  the  oihrr 
ia  in  securing  those  noti-materictl  antdilioiM  without  which 
the  material  objoobs  con  neither  bo  obtained,  nor  proscrrvd, 
nor  used.  While  the  possession  of  cert*in  kinds  and  con- 
binatious  of  maiUr  u  u  very  general  pre-requisito  to  tho  (ul- 
filnicnt  of  the  desires;  a  stilt  more  genera),  and  indeed  uni* 
Tersa),  pn-requisito  is  that  freedom  of  mofw>n  without  whick 
it  is  not  only  imposKible  to  got  and  utilize  snob  matter,  bat 
is  intposfiible  to  perform  any  action  whatever.  This  senli- 
ment  of  personal  rights,  answering  to  certain  complex  rela- 
tions in  which  the  members  of  a  society  stand  to  onoanother 
— boinR  a  gratificntiou  in  the  miiintonauco  of  snch  n>latii«u 
with  other  men  as  inrolre  the  least  restraint  on  indiridiul 
action — ta  manifestly  far  more  abstract,  and  far  wider  in  its 
oo-ordiuations,  than  any  other.  As  nuiting  in  one  geneii) 
aentimonl  the  denire  for  liberty  of  person,  tiber^  of  acqui- 
sition and  possession,  liberty  of  movement  from  place  le 
phice,  liberty  of  speech,  liberty  of  ttnde,  and  ao  on,  it  sup- 
poses an  extremely  extensivo  aggregation  of  psychical  states. 
It  could  not  begin  to  bo  orgnnixed  until  mankind  grew  iute 
pennatient  social  relations,  and  it  has  manilc«ily  long  been 
in  process  of  development. 

It  remains  to  add  the  qualification  which,  aa  above  said, 
must  be  made  to  the  assertion  that  these  central  feelings  or 
emotions  grow  in  power  as  they  grow  in  complexity  and  is 
extent  of  integration.  For  though,  other  things  equal,  the 
power  of  an  emotion  tlius  compounded  out  c^  clustcra  of  ele* 
mentory  feelings  ideally  revived,  is  proportionate  to  tlie 
anmber  of  such  elementary  feelings  ouiteid  in  it;  yel,  very 
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tiftjon  otber  thinga  sra  not  equnl.  Along  wiUi  grenuess  of 
number  them  may  bo  lowneBs  of  intensity.  ^Iiere,  as  in 
the  above  cilso,  tbo  connvxious  vsUiblished  in  t)zpcri«nco  &ro 
oxtrvmely  intricate,  comparatively  iufroqueatj  uid  very 
varied,  the  co-ordiiuitioQ  of  the  states  of  oonsciouBness  is 
so  weak  that  they  reader  one  another  nascent  in  but  a  feeble 
way ;  and  henoo,  tbo  total  effect  a  iu  many  emw»  less  than 
that  produced  by  a  smaller  aggregate  more  strongly  ex- 
cited. 

$  216.  AfUr  what  wu  said  at  the  clo«c  of  the  laMt  chapter, 
I  n«ed  hardly  say  that  Uiis  evolution  of  compoitit«  feoliugv 
throagh  the  progressive  integration  of  psychical  states  that 
are  connect«d  in  exporionco,  is  vfTectod  by  the  inheritance  of 
continunlly-aocumulattng  modifications. 

The  law  of  development  of  the  mental  activities  considered 
nndor  their  cognitive  aspect,  equally  applies  to  them  con- 
Kidorod  ondcT  their  emotional  aspect.  Tliat  gradual  organi- 
Kiilion  of  forinA  of  thonglit  which  we  saw  rcmlta  from  th« 
experience  of  uniform  external  relations,  is  accompanied  by 
the  organization  of  forms  of  feeling  similarly  rcsnlting. 
Given  a  race  of  organisms  faahitnsUy  placed  in  contact  with 
any  »>tnplex  HKl  of  circumsUuiOM,  and  if  its  mcmbont  are 
already  able  to  co^^nlinate  the  impreuiou  made  by  encli  of 
the  varitina  minor  groups  of  pheunmena  eompowing  this*  Bot 
of  circumstances,  there  will  slowly  be  estuhlislied  in  ilicm  a 
oo-ordination  of  th«fi«  compound  impreeaions  corresponding 
to  this  set  of  circumstances.  Tlie  constant  experiences  of 
successive  generations  will  gradually  strongthoQ  the  ten- 
denoy  of  alt  tho  component  clusters  of  psychical  statea  to 
malce  ono  anoth«!r  nascent.  And  when  ultimately  the  union  of 
them,  expressed  iu  tho  inherited  organic  structure,  beoomos 
innate,  it  will  constitato  what  wo  call  un  emotion  or  senti- 
ment, having  this  net  of  circumstaaoes  for  its  object. 

In  their  more  involved  phases  these  oompoond  forms  of 
feeling  differ  from  the  compound  forms  of  thought  partly 
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in  tittti,  that  the  ssaemblagea  of  external  attribatoa  and 
actions  and  rokUons  to  whicli  tiiej  answer,  are  tmioRiselr 
mors  cittciixivo,  far  moro  ooiicnitc,  nnd  c3tt«Mncly  nacA- 
)ancoiu(  and  variable  in  thotr  ukimaLe  componeuta.  One 
eonseqaenoe  of  this  is  that  they  nerer  lose  their  em- 
pirical character.  A,  fVirthtTr  diScronce  similarijr 
implied,  is  tbikt  in  each  form  of  ft-oling  tbns  componadrd, 
anxworing  as  it  does  to  saoocMiTe  seta  of  external  ctrctnn- 
HtnncRs  which  have  only  a  general  rescmbtanoe,  the  rel^ 
iional  elements  aro  noror  tn-ico  alike,  and  therefore  camot 
become  distinctly  fixed ;  whence  it  follows  that  the  oogni- 
tjve  charactor  of  the  aj^grcgated  states  rotnatning  feehle^ 
their  sentient  character  remains  strong.  A  third 
difTcTcntial  tntit  of  thc»o  central  feelings  rnnst  bo  adcM. 
As  the  clusters  of  cleroeutory  feelingn  out  of  which  they  are 
formed,  do  not  recur  in  exactly  the  same  combinationa — an 
not,  as  it  were,  snper-poscd  so  that  thoir  components  fitwM 
the  like  previous  components;  it  n«ce8iiarily  happens  that 
the  snocessive  clusters  blur  one  another,  and  the  eo<n> 
]>ound  feeling  produced  becomes,  though  nisssire,  very  dim 
or  vi^e.  An  tllnstration  will  make  tliis  eSbct  compn- 
lionsiblo.  Imagine  that  ro presentations  of  many  diSermt 
sunsets,  painted,  lei  ua  say,  on  glass,  were  placed  over  one 
another,  and  looked  at  by  transmitted  Hght — ^wbat  would  be 
the  result  J  Disagreeing  in  the  ontlinos  of  thoir  horixon*, 
their  clouds,  their  special  obji^ctA,  these  soper-powd  repie- 
sentationa  would  make  a  confused  and  hasy  combination,  in 
which  no  particular  thing  and  no  defined  portion  of  colour 
would  bo  visible;  but  in  wliich,  neverthvlras,  there  would 
bo  these  general  oharactera— a  glow  in  the  middle  region,  a 
duller  region  above  it,  and  a  comparatively  dark  region 
below.  Similarly,  as  tbo  snooMsivu  impressions  prodnced 
on  an  individual,  and  a  series  of  individuals,  by  manifesta- 
tions of  anger  in  those  they  come  in  contact  with,  bare 
genera]  but  not  special  rcaemblances — as  the  harsh  tones, 
th«  contorted  features,  and  tbe  pains  that  are  apt  to  bo 
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Buffered  from  the  acta  which  follow,  alwsya  differ  in  their 
details  though  they  have  a  family  likeuess ;  it  reenlts  that 
the  general  impreesion  lefl  imobliterated  by  the  disagreeing 
detailB  miut  be  reiy  indcfiiiite :  the  gradnally-orgaiiized 
compotmd  feeling  which  we  call  fear,  will  hare  a  character 
nothiiig  like  u  specific  as  that  of  a  simple  periphery  feeling. 

Sncli  being  the  differences  that  naturally  arise  between 
the  organised  forms  of  feeling  and  the  organized  forma  of 
thought  in  the  oonrse  of  their  evolution,  let  na  now  observe 
the  libmeasea  that  naturally  arise. 

As  the  forms  of  thought,  or  the  accumulated  and  trans- 
mitted modiflcationB  of  structare  produced  by  experience,  lie 
latent  in  each  newly-born  individoal,  are  vaguely  disclosed 
along  with  the  first  individual  experiences,  and  are  gradually 
made  definite  by  mnltiplioation  of  such  individual  experi- 
ences ;  so  the  ferms  of  feeling  likewise  lying  latent,  are 
feebly  awakened  by  the  first  presentations  of  the  external 
circumstances  to  which  they  refer,  and  gradually  gain  that 
degree  of  distinctness  which  th^  are  capable  of,  through 
often-repeated  presentations  of  these  circmnstances.  Thus 
the  infant,  as  soon  as  its  perceptions  are  developed  enough 
to  allow  of  even  an  imperfect  discrimination  of  faces  and  of 
Boonds,  is  made  to  smile  automatically  by  the  laughing  face 
and  tender  tonea  of  its  mother  or  its  nurse.  An  organized 
relation  has  been  established  in  the  race  between  the  percep- 
tion of  this  natural  language  of  kind  feeling  and  the  subse- 
qa«it  experience  of  benefits  from  those  who  manifest  it.  This 
natural  langn^e  being  impressed  on  the  infant's  seuses,  a 
dim  feeling  of  pleasure  is  awakened  while  it  is  still  incap- 
able of  knowing  what  the  natural  language  means.  But  in 
course  of  time  personal  experiences  teach  it  the  connexion 
that  exists  between  these  appearances  assumed  by  other 
persona  aud  the  receipt  of  gratifications  from  them;  and 
then  the  vague  body  of  the  emotion  which  it  has  inherited 
assumes  a  more  intelligible  form. 

That  the  eiqierieuoe-hypothesis  as  ordinarily  understood. 
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ia  inadeqiiato  to  acconut  for  emotional  phenoineiu,  will  be 
snificiently  manifest.  If  possible,  it  ia  even  more  at  fault  is 
respect  to  the  emotiona  than  in  respect  to  the  cogniibna. 
The  doctrine  that  all  the  desires,  all  the  sentiments,  wt 
generated  by  the  experiences  of  the  individaal,  is  bo  giar- 
ingly  at  variance  with  facts,  that  I  cannot  bat  wonder  how 
any  one  should  ever  have  entertained  it.     Not  to  dwell  on 


tho  mtdtiform  passions  d 
has  been  snch  an  amoi 
eufficQ  for  the  elaborai 
the  most  powerful  of ! 
which,  when  it  first 
lative  experieaca  win 


by  the  infant  before  thtro 
perience  as  conld  possihlj 
om,  I  will  simply  point  to 
le  amatory  passion — aa  one 
Holate  antecedent  to  all  n- 
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THB  WILL. 

§  217.  AH  who  have  foUowed  the  argument  Hxaa  far, 
will  Bee  tliat  the  dsTelopment  of  what  we  call  Will,  is  but 
anotiher  aspect  of  the  general  process  whose  other  aspects 
hare  been  delineated  in  the  last  three  chapters.  Memoiy, 
Season,  and  Feeling,  simnltaneonsly  arise  as  the  antomatio 
aotionB  become  complex,  iofieqaent,  and  hesitating;  and 
Win,  arising  at  the  some  time,  is  necessitated  by  the 
same  conditions.  Aa  the  advance  &om  the  simple  and 
indissolnblf-ooherent  [wyohical  changes,  to  the  psychical 
(diangee  that  are  inTolved  and  dissolubly  coherent,  is 
is  itself  the  commencement  of  Memory,  Season,  and 
Feeling;  so,  too,  is  it  in  itself  the  commencement  of 
Will.  On  passing  from  compound  reflei:  actionB  to 
those  actionB  so  highly  compoonded  as  to  be  imperfectly 
reflex  —  on  passing  from  the  organically  •  determined 
psytdiical  changes  which  take  place  with  extreme  ra- 
pidity, to  the  psychical  changes  which,  not  being  organi- 
cally determined,  take  place  with  some  deliberation,  and 
therefore  oonsoionsly;  we  pass  to  a  kind  of  mental  action 
which  is  one  of  JUemory,  Season,  Feeling,  or  Will,  accord- 
ing to  the  side  of  it  we  look  at. 

Of  this  we  may  be  certain,  even  in  anticipation  of  any 
special  synthetia.  For  since  all  modea  of  conscionsness  can 
be  nothing  else  timn.  incidents  of  the  correspondence  be- 
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twooD  tbe  organism  tatA  its  enriroiuneDt ;  tliDy  must  all 
different  aides  of,  or  ditTurODt  phases  of,  U>e  co-or^i 
groui>3  of  vliange!)  whereby  intonial  relations  are  adjoated' 
ext^-roal  rd&tiona.  Between,  the  reception  of  certain  ii 
aions  and  tho  porftnrunoo  of  ocrtain  appropriate  motiau, 
there  is  Homv  inner  connexion.  If  Die  inner  ooDnexion  it 
orgtuiizt-d,  tbe  action  ia  of  tbo  reflex  order,  either  simple  or 
compound ;  nnd  none  of  the  pheaomena  of  oonscioonieM 
propt-r,  exiat.  If  tbe  inner  connexion  is  not  or^faniaed,  Hub 
the  paycbical  changes  which  come  between  the  unpreancau 
and  motions  aro  conscious  oace:  tho  cotira  action  mast 
hsivn  lilt  Urn  L-JiDontinl  clcmenta  of  a  conscious  HCtion— nnast 
simultaneous) J  exhibit  Memory,  Kcason,  FeeUn^,  and  Will; 
for  thoro  can  be  no  conscioas  adjustment  of  an  inner  to  sn 
outer  relation  without  all  tbosa  boioff  involred.  Lot  tu 
vuosidur  till)  matter  moro  noorly. 


§  218.  When  tho  automatic  actions  become  ao  involved, 
so  varied  in  kind,  and  sererally  so  in6«<^aent,  sa  tM  longer 
to  bo  performed  with  unhesitating  precisioit— wlun,  aft4T 
tho  recopUon  of  one  of  tho  moro  complex  impresaioiui,  lbs 
appropriate  motor  changes  become  nasoeot,  but  ore  pn- 
yented  from  passing  into  immediate  action  hy  the  anUgo- 
niiun  of  certain  other  nascent  motor  cliangi's  npprupriate  to 
some  nearly  allied  impression ;  there  is  consticotod  a  Ktat« 
of  consciousBcss  which,  when  it  fimdl^  issoM  in  action, 
displays  wltul  wc  term  voiitEon.  Each  set  of  nascent  motor 
changes  arising  in  the  oourao  of  this  oonBict,  is  a  weak  iv- 
■mtH  of  the  state  of  conscioasness  which  accompanioa  mdi 
motor  changes  when  actually  performed— is  »  n>presanta> 
tion  of  such  motor  changes  aa  were  before  execoted  trador 
like  ciroumstoncos^is  an  idea  of  such  motor  chaagOB.  We 
hare,  tUorofore,  a  couHict  between  two  sets  of  ideal  motor 
changes  which  severally  tend  to  bvconio  real,  and  ooo  of 
which  eventually  does  become  rca! ;  and  this  paasiag  of 
an  ideal  motor  change  into  a  real  one,  we  distinguish  as 
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WflL  Ijj  a  Tolnatary  act  of  the  eiiiiplest  kind,  we 

eui  find  nothing  bejrond  a  mental  representation  of  the  act, 
followed  hj  a  performance  of  it— a  rising  of  that  incipient 
p^ohical  ohan^  which  oonatitatea  at  once  the  tendency  to 
wt  and  the  idea  of  the  act,  into  the  complete  psychical 
change  which  constitntes  the  performance  of  the  act,  in  bo 
lar  aa  it  ia  meataL  Between  an  inTolnntary  moremeot  of 
the  leg  azid  a  Tolnntary  one,  the  difference  is  that  whereaa 
Hie  inTolontary  one  occbtb  withont  previons  conscionsness 
of  the  moTcment  to  be  made,  the  volnntary  one  occnrs  only 
after  it  has  been  represented  in  conscionsness ;  and  as  the 
n^ireaentation  of  it  is  nothing  else  thmi  a  weaik  form  of  the 
psychical  state  accompanying  the  morement,  it  is  nothing 
elae  than  a  nascent  excitation  of  the  nerres  concerned,  pre- 
ceding their  actual  excitation.  Inrolnntary  movement  im- 
plies that  the  psychical  states  accompanying  the  impression 
and  tha  action,  are  so  coherent  that  the  one  follows  tho 
other  ingtuitly;  while  volantary  moTement  implies  that 
they  are  so  imperfectly  coherent,  that  the  psychical  state 
accompanying  the  action  does  not  follow  instantly — is  par- 
tii^y  aroused  before  it  is  fnlly  aroosed ;  and  so  occnpies 
conscionsness  for  an  appreciable  time.  Thus  the  cessation 
of  automatic  action  and  the  dawn  of  volition  are  one  and 
the  same  thing. 

It  is  qnite  tme  that  as  we  advance  from  the  earliest  and 
Bimplest  manifestations  of  Wilt  to  its  later  and  more  in- 
volved manifestations,  the  composite  state  of  oonsciensuMS 
by  which  any  act  is  preceded  includes  mnch  beyond  the 
nascent  motor  changes,  and  even  much  beyond  the  ideal 
senaoij  impressions  which  the  act  will  immediately  render 
real  ones.  It  further  includes  an  exteneive  aggregate  of 
ideal  sensory  impressions  such  as  have  before  been  more  or 
less  remotely  realized  by  the  act;  and  which  constitute 
representations  of  the  various  consequences  of  the  act. 
Even  when  Will  is  but  incipient,  there  must  be  some 
aooompanimeat  of  this  kind.      Along  with  any  two  con- 
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fliciiog  sets  of  motor  chaagcs  produced  b;  an  indiatincUy 
cognized  impresRioa,  there  will  become  nascent  the  svfcnl 
plciuturablo  or  painfiil  psychical  states  which  hftvo  in  cxpt- 
rience  been  respoctivulj  coauGCt«d  wilh  tinch  motor  changes. 
Titese  ar»  pnrbiAll;  integrated   with   tho  other  psjchicsl 
etatcs,  nctnul  and  nascent,  which  the  impreesion  trnme^ 
.lU'ljr  or  mediately  excites ;  and  bj  incrmsing'  the  granp  of 
psjcbical  statot  which  cohere  with  the  appropriate  motor 
chnngus,   they  add    to  tlte   teodency  which   those  motor 
cltangea  have   to  take   place.     By   that   evor>progreasiiig 
i'usion  of  psychical  ktates  described  in  the  last   chspfar, 
these  ideal  sensory  impreHsiona  representing  distant  oeaw- 
qucnco,  come  to  form  the  greater  part  of  tlie  oompoaili 
paycliical  state  which  precede*  the  act — constitute  the  mm 
of  what  we  call  the  desire  to  perform  the  act ;  and  tbn 
obscure  that  original  relation  bctwoon  sensations  and  no- 
tions which  is  their  naclons.     But  the  general  nntsre  ot 
thu  process  remains  the  Bomc.     Feelings,  imrncdiitely  de- 
rived from  the  senses  or  mediately  eoggeeted  br  snch,  mska 
nascent  certain  appropriate  motor  changes,  and  the  ideal 
feelings  connected  with  such  changes ;  these,  ogaini  make 
na-toent  other  changed  and  other  ideal  feelings ;  and  co  on 
(o  many  degrees  of  rcmoteneas :  prodacing  a  complicated 
group  of  imiigin<^d  a<^tions  and  oonsuqoonces.     All  of  them 
having,   directly   or   indirectly,   connexions  in   ezpeneooo 
with  the  motor  ehangos,  or  with  aotagonifit  motor  chntiges, 
tond  to  produce  or  to  prevent  the  action.     An  bnmeiua 
number  of  psychical  state*  an;  partially  aroused,  some  of 
which  unite  with  the  original   impression  in  exciting  the 
action,  white  the  rest  combine  as  exciters  of  an  opposite 
action ;  and  when  eventually,  Irom  their  greater  ncniber  or 
intensity,  the  iiret  oulbahince  the  others,  the  interpretatioB 
is  that,  as  an  accumulated  attmalns,  they  become  sufficiently 
strong  to  make  tlie  naHccnt  motor  changes  pass  into  actnsl 
motor  changes. 

That  Will  comes  into  exiiitence  through  the  incniasing 
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complexity  and  imperf^t  colieroAOO  of  Aatomatic  acljona,  is 
ckarly  implied  by  tho  converae  fact,  that  wlion  actioiu 
wliicb  wera  once  inoohercat  snd  roltiiitaiy  ars  very  fre- 
quently repeated,  they  l>ei;omn  coliorcnt  nnd  involuntary. 
ixist  OS  any  aet  of  psycbical  changes  ori^naUy  di-tplityinj^ 
Menwry,  I{c«son,  and  Feeling,  oeuo  to  bo  ooosciooa,  ra- 
ticnuJ,  and  emotional,  aa  fhat  oa  by  repetition  they  grow 
doady  organized ;  so  do  thoy  nt  tltu  samo  time  pass  boyond 
the  sphere  of  volition.  Memory,  Reason,  Feeling,  and  Will, 
nimoltsiKOnBly  disappear  in  proportion  as  paychical  changes 
beoomo  automatic.  Thoa,  tho  child  learning  to 

walk,  wills  each  moTement  before  making  it ;  bnt  the  adult, 
whtm  sotting  out  anywhere,  does  not  think  of  his  legs  but 
of  his  (It-stinntion,  and  bis  anocessiro  steps  ore  made  vrHh 
more  volition  than  his  Raeocuive  inapirations.     Every 
of  tJiose  Tocal  imitations  made  by  the  child  in  nequiring 
moibor  t<mgne,  or  by  tho  man  in  learning  a  new  bngnagc, 
▼olontari^  mode ;  bat  after  years  of  practice,  convorsa- 
ion  is  carried  on  without  thought  of  tho  mnscalar  odjost- 
menta  reqaired  to  produce  cocli   articulation:  tJie  motions 
of  the  larynx  and  month  respond  automatically  to  tho  tiauw 
of  ideas.     Similarly  with  writing,  nnd  all  other   familiar 
Lprocessca.  Not  only  is  this  eo  with  actions  daily 

^Bjccorring  in  the  lives  of  all,  but  it  is  so  with  ^ocial  habits, 
^^rom  time  to  time  curious  results  hcnco  nrixo ;  as  in  tho 
caM  of  the  old  iwlJier  who  let  fall  tho  pio  ho  v.ax  cuiTyiug 
home  for  his  Sunday's  dinner,  when  the  word  "attention" 
was  shouted  behind  him.     Tho  same  general  truth  is  re- 
cognized in  tho  common  remark,  made  of  any  one  who  has 
long  pcisialcd  in  some  evil  practice,  that  "  ho  has  lost  power 
T  himself" — "can  no  longer  control  himself:"  that  is  to 
■J,  by  frequent  repetition  certain  psychical  changes  havo 
lOre  or  less  pttsscd  fi-om  the  voluntaty  into  tho  antomafic* 


*  Dr.  HngliUog*  Jsckton  win»tM  of  an  aoiouJ  an  arlioD  muUo^o)  to 
Kt  of  tbc  old  Koldicr.    "-Soiiia  yura  »gD,°  h»  hji^  "  I  wm  cm  an  OIllaibu^ 
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^219.  Long  before  reaching  this  point,  most  readen 
mnsi  have  pvrx'oivcd  that  the  doctriDca  developed  in  tlw 
liuit  two  parU  of  this  work  are  at  rarianco  with  the  cnmnt 
tcuots  respecting  tlio  freedom  of  the  Will.  That  ereiy  <me 
ia  at  Uberiy  to  do  wlmt  he  dc^inw  to  do  (rapi>oeiDg  then 
are  no  oxtemal  hindrances),  all  admit ;  thongh  people  o( 
confusL'd  ideas  commonly  euppo«o  this  to  bo  tho  thing 
doniod.  But  tluil  every  one  in  at  liberty  to  dcstro  or  sot 
to  desire,  which  ia  the  real  proposition  involved  in  tha 
dogma  of  free  will,  i«  negatived  aa  much  by  the  analyaia 
of  consciooSDcis  aa  by  the  contents  of  the  prvcvding  chapter*. 
From  the  universal  law  tiiat,  otL«r  thinga equal,  the  cohnaon 
of  psychical  stntcs  is  proportionate  to  iho  frcqaeucy  with 
which  they  have  followed  one  another  in  cxperieace,  it  n 
an  inevitable  ooroUaty  that  all  actions  whatever  most  h» 
dotermined  by  those  psychical  connexions  which  experiencs 
has  gvnoratod — cither  in  the  life  of  the  individual,  or  in  tlut 
gononl  antecedent  life  of  which  tho  aocnmulatcd  remitts  an 
organized  in  his  oouatitulion. 

To  go  at  length  into  this  long-standing  controversy  n- 

rapocting  the  Will,  would  bo  alilco  nsoloss  and  oat  of  pUce. 

Fl  can  but  briefly  indicate  what  aeenta  to  me  tho  natore  of 

the  eurrent  illoaton,  as  interpreted  from  the  point  of  view 

at  which  wo  have  arrived. 

Coui»idi'rcd  as  an  inlvnuil  pcrcoptiou,  tho  illuaion  con> 
sista  in  supposing  that  at  each  moment  the  etfo  is  some- 
thing more  than  tho  aggregate  of  feelings  and  ideas,  actoal 
and  nasoent,  which  then  exists.  A  man  who,  after  being 
snbject  to  on  impolao  consisting  of  a  group  of  psychical 


ud  wt)  mn  kqit  «>««  tiau,  m  dim  o(  tba  hotma  wmM  not  tlarfc.  Vmimu 
fkmKKvrv  trivd  to  otwcoom  lU  ilapidil)',  but  witfaoul  nooa*.  At  brt 
tb«  driver  <linACt«d  tbe  ooadttctor  to  abxit  ihv  door  vioUBUjr  (tUi  k  ■>■«>. 
rigAAl  {or  *Urtko0.  To  my  gttmt  nirpriaii  tho  borea  went  en  at  eoet.' 
lotid.  J/oip.  Jttporu.  ToL  L.  1S04.  p.  4S4.  Hwe  tlw  annv  TalaBtarjr  art 
of  MATting  kftcr  licuing  tlM  aonad,  bad  btcoma  m  ■aInwiHt  thai  la 
■ntt^aout  volitioD  could  a«it  [inivaat  it. 
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■tetos,  rod  and  idoal,  pcifonna  a  certain  action,  nsuolljr 
Mitorts  that  ho  dotcrmtiiod  to  perform  tlio  nottOD ;  uiid  by 
speaking  of  bin  oon&cioua  self  as  kaving  beoa  aotnetbin^ 
aepamte  from  tho  group  of  paychioal  states  constitntiDg  tho 
impnlsc,  is  led  into  the  error  of  eapposii^  tbat  it  was  not 
the  impaUc  alono  which  determined  tlie  tiction.  Bui  tho 
entiro  groop  of  psychical  statea  which  constituted  tho  anto> 
Dedent  of  tho  action,  also  constituted  himself  at  that  mo- 
mvot — conatitnted  his  psychical  self,  that  is,  as  diatin- 
gnished  from  his  physical  self.  It  in  alike  tnio  that  bo 
determined  the  action  and  that  the  aggregate  of  his  foeU 
iaga  and  ideas  dctormiucd  it;  since,  daring  it«  ex- 
istence, thin  ag^regnto  constituted  his  then  stato  of  con- 
scioasaes!!,  that  h,  himself.  Either  tho  eyo  which 

is  snppoecd  to  determine  or  will  the  action,  is  present  in 
comtcionsncKs  or  it  is  not.  If  it  >s  not  present  in  cou> 
8fiouanG«»,  it  bi  aometfaing  of  which  we  are  unconadoos^ 
something,  therefore,  of  whose  existence  wo  noither  haro 
nor  can  hnvs  any  ovidcnco.  If  it  is  proflont  in  oonscions- 
nesji,  Ihon,  im  it  in  ever  prcstent,  it  oon  be  at  each  moment 
nothing  else  than  tho  state  of  consciousness,  simple  or 
compoand,  passing  at  that  moment.  It  follows,  inovitably, 
that  when  an  impression  received  from  without,  makes  nas- 
cent certain  appropriate  motor  changes,  and  various  of  tho 
feelings  and  ideas  which  must  accompany  and  follow  them ; 
and  when,  nndcr  tho  stimulus  of  this  composite  p^chical 
state,  tho  nascent  motor  changes  pass  in  actual  motor 
changes;  tfaia  composite  psychical  stato  which  excites  the 
action,  is  at  the  same  time  the  c-go  which  is  said  to  will 
the  action.  Natandly  enough,  then,  tho  subject  of  such 
psychical  clianges  says  that  be  wills  tho  action;  since, 
psychically  considered,  he  is  at  that  moment  nothing  room 
than  tho  oomposito  state  of  consciousness  by  which  the 
action  is  excited.  But  to  say  that  the  performance  of  the 
notion  is,  therefore,  the  result  of  his  free  will,  is  to  say  that 
he  determines  the  cohesions  of  the  psychical  states  which 
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arouse   the   action ;   and   as    tbeao   psychical   et&Us  eon- 
stitalo  himself  at  thab  moment,  Uuh  is  to  say  ibat  tliew 
|uiyohic'al  !ital«»  detcrmino  their  own  cohesions, 
r  atwnrd.     Their  cohesions  have  been  determined  bj 
rtencos — the  greater  part  of  tltem,  constitating  whal  m 
call  his  natural  cliantctcr,  by  tlio  expericaoos  of  uteoodeDl 
orgiinisms ;   and  the  rt«t  by  his  own   axperieBoes.     Tie 
clianges  which  at  each  moment  take  place  in  bis  consc*ai&> 
neaa,  and  among  others  thoNe  which  he  is  said  to  wiU,  sn- 
produced  by  this  infinitude  of  previous  cxpvricnooa  mgw- 
tored  in  his  nervous  stmoturo,  oo-opnmtiog  with  the  inmu}- 
L'diftts  impreasions  on  his  senses :  the  effects  of  these  comboed 
factors  being  in  erery  case  qualified  by  the  physical  stok, 
general  or  local,  of  hia  organism. 

This  Holijcclivtt  illusion  in  which  the  notion  of  free  nil 
ommonly  origimitnt,  is  strengthened  by  a  correspoii£n; 
Bbjective  illoaion,  The  actions  of  other  in^viduals,  Indui; 
\t»  thi>y  do  that  uniformity  charactcming  phcnomeDs  of 
rhich  the  laws  are  known,  apprar  to  be  lawleaa— appear  to 
be  under  no  neccaaity  of  following  any  particular  onhr; 
and  are  hence  snppoaed  to  be  determined  by  tho  uokncm 
independent  Eomethin^;  cnllod  the  Will.  Bnt  this  seemiog 
indiHorminiit«nom  io  the  mental  sacocssion  is  conaeqmnt 
on  the  extreme  complication  of  the  forces  in  action.  Tb 
compositiou  of  caoses  is  bo  intricate,  and  firom  momeat  to 
moment  ro  vani>(),  thai  tho  effects  aro  not  calcalsblc 
These  cffectfi  are,  however,  as  conformable  to  law  as  tlit 
simplest  reflex  actions.  The  irregnUrity  and  appareet 
freedom  arc  inovitablo  results  of  the  complexity;  tai 
equally  arise  in  tho  inorganic  world  an<lcr  punJlvl  con. 
ditions.  To  amplify  an  illustration  before  osed:— A  bodj 
in  space,  subject  to  the  attraction  of  a  single  other  body, 
inovtst  in  n  direction  than  can  be  accurately  predicted.  If 
subject  to  the  attractions  of  two  bodicjt,  it«  course  is  bat 
approximately  calculable.  If  subject  to  tho  nttraotions  of 
thnw  bodies,  its  conrae  can  be  calculated  with  still  less  pre- 
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oision.  And  if  it  ia  Emronnded  by  bodies  of  all  sizes 
at  all  distances,  its  motion  will  be  apparently  nninfla- 
eoced  by  any  of  them ;  it  will  move  in  some  indefinable 
Taiying  line  that  appears  to  be  self-determined :  it  will 
seem  to  be  free.  Similarly,  in  proportion  as  the  cohesions 
of  each  psychical  state  to  others,  become  great  in  number 
and  variona  in  degree,  the  psychic^  changes  will  become 
incalculable  and  apparently  subject  to  no  law. 

\  220.  To  reduce  the  general  qaestion  to  its  simplest 
form : — Psychical  changes  either  conform  to  law  or  they 
do  not.  If  they  do  not  conform  to  law,  this  work,  in 
common  with  all  works  on  the  sabject,  ia  eheer  nonsense  i 
no  science  of  Psychology  is  possible.  If  tboy  do  conform 
to  law,  there  cannot  be  any  snch  thing  as  free  will. 

I  will  only  farther  say  that  freedom  of  the  will,  did 
it  exist,  would  be  at  variance  with  the  beneficent  necessity 
displayed  in  the  evolation  of  the  correspondence  between 
the  organism  and  its  environment.  That  gradual  moulding 
of  inner  relations  to  outer  relations  which  has  been  de- 
lineated in  the  foregoing  pages — that  ever-oxtending  adap- 
tation of  tiie  coheeiooH  of  psychical  states  to  the  connexions 
between  tiie  answering  phenomena,  which  we  have  seen 
results  firom  the  accumulation  of  experiences,  would  be 
hindered  did  there  exist  anything  which  otherwise  caused 
their  cohesions.  A3  it  is,  we  see  that  the  cootinaons  ad- 
justment of  the  vital  activities  to  activities  in  the  en- 
vironment most  become  more  accurate  and  exhanstive. 
The  life  must  become  higher  and  the  happiness  greater— 
must  do  so  because  the  inner  relations  are  determined  by 
the  outer  relations.  Bat  were  the  inner  relations  pto-tly 
determined  by  some  other  agency,  the  harmony  at  any 
moment  existing  would  be  disturbed,  and  the  advance  to  a 
higher  harmony  impeded.  There  would  bo  a  retardation  of 
that  grand  progress  which  is  bearing  Humanity  onwards 
to  a  higher  intelligence  and  a  nobler  character. 
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CHAPTER  I. 

A  FI7BTHEH  IXTERrBRTATIO:!  XEEDKD. 

$  221,  We  are  now  proipared  for  deuling  w'lih  tho  remaia> 
ing  proUum  pnsODtod  hy  objectiro  Psycholog'y.  Though  iiol 
conspicooiis,  tho  hialut  botweeu  th»  intcrprutntioa  we  have 
reochod  and  s  complete  interpretatiou,  is  a  deep  one ;  aad 
one  which,  when  first  looked  into,  appe&rs  impasiiable.  For 
thcro  haul  Etill  to  bo  answered  the  inquiry— how  is  mental 
evolution  to  be  ulTtltntod  od  Evolotion  at  largo,  n-gnrdud  as 
a  process  of  plijaical  tranaformation  ?  It  is  not  enough  that 
in  tho  preceding  Gesoral  Sfotlieeis  tho  phenomena  of  psy- 
chicivl  life  bavo  boon  traced  np  Utrough  their  objccliro 
manifestfttiona,  and,  along  with  the  phenomena  of  phj.iical 
Hfo,  have  been  found  bo  progress  in  integration,  in  hetcro- 
geuoity,  in  definitene«s.  It  is  nob  enough  that,  in  the 
Special  Synthesis  just  closed,  intcUigeaoe  has  been  shown 
to  have  tho  samo  nature  and  the  same  law  from  the  lowest 
reflex  action  up  bo  the  most  tncuccndunt  triuioph  of  reason; 
and  that,  from  first  to  laat,  its  growth  is  due  to  tho  repetition 
of  experiences,  the  effects  of  which  ara  acouuiulat^id,  organ- 
ized, and  inherited.  It  may  yet  be  asked — By  what  pixicess 
is  the  oignniKatiun  of  experiences  achieved  ?  Granting  that 
a  snrvey  of  the  lacts  proves  it  to  tako  place ;  still,  no  im- 
Bwera  are  given  to  tho  qneKtions — Why  does  it  take  place  T 
And  how  dooa  tha  tnuisformatioa  which  brings  it  about 
come  within  the  fonnnia  of  Erolation  in  gwwml  f 
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Specifically  eUttud,  Uie  problem  is  to  iutorpret  tnenUl 
evolutioii  ia   terms   of  the  r&-distnbation  of  Matter  umI 
lotion.    Though   under  its  suhjoctive  wpoot^   Mind  it 
nowii  only  aa  nn  iiggn^te  of  states  of  consciotisiieBa, 
which  cuQuot  be  couoeived  as  forms  of  Uatt«r  aod  Motiuo, 
uid  do  not  theroforo  Dcci'ss&nly  conform  to  tho  etaao  lows 
of  re-dtstribntioD  ;  yob  undiT  its  objective  nspect,  Miad  a 
known  as  an  aggregate  of  activities  manifostfid  by  ui  or- 
liun— is  tho  correlative,  therefore,  of  certain  material 
IransformatioDS,  which  most  como  mthin  tho  gt:ncral  pro- 
cess of  matorial  evolution,  if  that  process  is  truly  muvenaL 
Though   thd  development  of  Mind  it^lf,   cannot  bo  ax- 
'plained  by  a  scries  of  doductions  from  tho  Pvrsistonoe  of 
Force,  yet  it  remains  possible  that  its  obverso,  the  develop* 
roont  of  physical  changes  in  a  physical  organ,  may  bo  m> 
exphuned;  and  nntil  it  is  so  explained,  tho  conception  of 
ImcDtal  oTolntion  as  a  part  of  Evolution  in  general,  lemaint 
Ifncompleto. 


$  222.  Here,  then,  the  etructore  and  foncticHW  of  tho 
uorvDoa  system,  considered  as  resulting  from  intcrcoone 
bi!t<»'<Mtn  the  orgnniam  and  its  environment,  form  our  sob- 
joct-mntter.  We  have  to  identify  the  physical  process  by 
wbicli  on  external  relntiun  Ihnt  habitually  affects  an  or- 
gnnism,  produces  in  the  organism  an  Bdjnsted  inl«mal 
relation. 

Of  course,  it  is  not  to  be  exp^-tird  that  apccifio  intcfpr*- 
tations  can  bo  given  of  the  particular  Btractores  perfiwin* 
ing  particnlar  functions  which  fit  an  animal  to  its  porticalar 
conditions  of  cxistenoe.  All  wo  can  hope  is  to  assign  a 
general  cause,  which,  acting  ouder  eonditionx  such  as  an 
known  to  exist,  is  capable  of  producing  effects  like  those 
observed.  IiOt  us  preKcnb  in  its  simplest  and  most  defittito 
form  the  question  which  alone  admits  of  an  answer. 

"We  have  seen  the  law  of  inteUigenoe  to  be,  thftt  tho 
strength  of  the  tendency  which  the  antecedent  of  any  p«y- 
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(ftical  change  has  to  be  followoJ  by  its  consequent,  a  pro{>or- 
tioDsto  to  the  porsist<!ni;v  of  thu  union  between  the  extornal 
things  they  aymboliM.  We  liare  seen  that  the  falfilmont  o( 
this  law  is  accounted  for  if,  b  j  inheritance  throogh  ttacocsitivo 
orgaaisaiS,  iotdligence  growit,  il.i  it  dwxs  in  the  individual  or- 
gauisni,  in  conseqneoco  of  the  &ct  that,  wlien  any  two  pey< 
tHaeaX  statM  oocnr  in  immodiote  BocoeMion,  such  an  effect  ia 
produced  that  when  the  first  Kcors,  tbero  ia  a  londcDc;  for 
the  second  to  follow  it.  And  now,  to  complete  the  solution, 
we  faaTo  to  aacertain  tho  Bniversal  principlo  to  which  this 
tendency  is  dao.  In  other  words,  regarding  psy- 

chicaj  changes  an  the  suhjecttvo  faoc«  of  what  on  Ihi-ir  ob> 
jectire  &oes  are  nervous  actions,  tlio  inquiry  before  us  is— 
from  what  general  law  of  tho  rc-distribution  of  Hatter  and 
Motion  due*  it  reault,  Uiat  when  a  wave  of  niolecalar  trans' 
formation  passes  through  a  nervous  stroctore,  there  ia 
wrought  in  tho  stracttiru  a  modification  snoh  that,  other 
things  equal,  a  Mihsuquent  like  wave  passes  through  this 
etmclnre  with  greater  facility  than  its  predoceasor  ?  And— 
not  to  evade  a  still  deeper  question  which  immediately 
fellows — ia  the  cstabliHlmicat  of  nervous  communioation  it- 
self explicable  on  thia  same  general  principle  7  Are  we 
enabled  by  it  to  understand  not  only  how  norvu  becomes 
more  permeable,  but  how  norre  is  formed  T 

If  to  these  general  questions  wo  discover  a  satisfactory 
goneisl  answer,  wo  shall  do  nil  that  in  needful.  If  from  a 
corollary  to  tho  rersistODCO  of  Force,  wo  can  legitimatcly 
draw  the  ctmcluaion  that,  under  certain  conditions,  lines  of 
nerrous  oommonication  will  an«e,  and,  having  arisen,  will 
becomo  lines  of  more  and  more  easy  communication,  in  pro- 
portion to  tli«  numbers  and  stmogths  of  tho  diEcharges  pro- 
pagated through  thorn ;  wo  shall  lijivv  found  a  physicid 
interpretation  which  cumplvtea  the  doctrine  of  psychical 
erolation,  as  set  furtit  in  the  last  two  parts.  It  will  bo  made 
mnniTesi  how  the  expenenee  of  an  external  relation  pro- 
dacea  a  corresponding  internal  relation — how,  as  expcrieucea 
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of  the  external  relation  bocome  more  nnmeroas,  the  internal 
relation  becomes  more  coherent — ^how  perpetual  repetitiona 
of  the  one  cause  indissoIablencsB  of  the  otlier — how  ont^ 
persistences  that  are  almost  or  qnite  absolate,  establish,  in 
tho  course  of  generations,  inner  cohesions  that  are  antomatis 
sr  organic;  and  thus  the  interpretation  of  instincts  and 
forms  of  thooght  will  be  assimilated  to  that  of  the  ordinary 
phenomena  of  aasociatioB 


*  The  geoenl  dootnna  * 
Rgnred  in  the  firat  t 
foVQ,  howaver,  bein 
itatenieDt  of  it  in  an  ftrt 

juiwaj,  tssa 


be  n]coe«diii£  cliiLpten,  ni  pra- 
«  Dot«  on  pagB  544~th«  rerW 
tow  Toe.  I  mkds  k  more  defimW 
ha  iftdieo-CMntrgiBoi  Benem  br 
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CHAPTER  U. 

TBB   GENESIS   OT   NERTEa. 

$  223.  la  FiTit  Principles,  Put  11.,  Chap.  IX.,  we  fonud 
that  in  all  cases,  motion  "  follows  the  line  of  greatest  trac- 
tion, or  the  line  of  least  resistance,  or  the  resnltant  of  the 
two."  We  also  saw  "  that  motion  once  set  np  along  an^ 
line  becomes  itself  a  cause  of  snbseqaent  motion  along  tiiat 
line"— equally  when  the  motion  is  that  of  matter  throngh 
space,  that  of  matter  through  matter,  and  that  of  mole- 
colar  nndolatious  through  an  aggregate  of  molecules. 

In  the  section  dealing  with  nerroos  actions  (}  79),  it  was 
contended  that  the  mode  of  motion  we  distingnish  as  a 
nervous  discharge,  conforms  to  this  law.  "  Supposing  the 
various  forces  throughout  an  organism  to  be  previously  in 
equilibrium,  then  any  part  which  becomes  the  seat  of  a 
further  force,  added  or  liberated,  must  be  one  from  which 
the  force,  being  resisted  by  smaller  forces  around,  will  in> 
itiate  motion  towu^  some  other  part  of  the  organism.  If 
elsewhere  in  the  orgasm  there  is  a  point  at  which  force  is 
being  expended,  and  which  so  is  becoming  minus  a  force 
which  it  before  had,  instead  of  plus  a  force  which  it  before 
had  not,  and  thus  is  made  a  point  at  which  the  re-action 
against  surrounding  forces  is  diminished ;  then,  manifestly, 
a  motion  ti^ng  place  between  the  first  and  the  last  of  these 
points  is  a  motion  along  the  line  of  least  resistance.  Now  a 
sensation  implies  a  force  added  to,  or  evolved  in,  that  part 
of  the  organism  which  is  its  seat ;  while  a  mechanical  move- 
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'  minit  Msplios  an  expenditura  or  loss  of  force  in  that  pwt  of 

''tiie  orgaoism  whicb  Is  its  sent.  *  *  *  ^Vhtrn  then  ti 
iu)j-th!ng  in  Uio  oircumstAnccs  of  tta  nniiiml'it  Hfo,  inToWia; 
that  a  aensatioD  in  one  particatar  place  19  babitualljr  folltywed 
by  a  contraction  in  another  particoUr  place— whoa  tbera  is 
tliiu  a  frr<](i(;ntl;-ri>peat«d  motioa  througti  the  or^^anisia  be- 
tween tliceo  ptacoa ;  what  must  be  the  result  aa  reapeote  the 
lino  aloD^  which  thu  motioos  take  place  t  Itoatomtion  of 
equilibrinm  betwoea  the  points  at  which  the  forces  han 
been  increased  and  decreased,  mnal  take  place  ihnni^ 
kome  chaancl.  If  tliu  channel  is  affected  by  the  difichuge 
—if  the  obstnictire  action  of  Uie  tiKiiDcs  tniTcraod,  inrelTCi 
any  reaction  upon  Uiem,  deducting  iroin  their  obittrtictin 

'  power ;  thon  a  Hubseqaent  motion  between  these  two  point* 
will  meet  with  less  resistance  along  thiH  channel  than  tl» 
provioos  motion  met  with ;  and  will  conaeqaently  take  Uta 
channel  Ktill  more  docidodly." 

In  tlic  PrineipUa  of  Biology,  §  802,  tliis  ginicntl  propor- 
tion was  further  elnboratod.  It  there  become  needful  b> 
indicate  s  pocsiblo  procetta  by  whieh,  among  other  ttssnee, 
nerTe-ti»sue  arises  out  of  that  protoplasm  composing  tlu 
andiirtirootiated  organism.  Here,  in  an  abbreviated  form,  ti 
the  argument  whicli  was  used :— "  It  is  to  be  inferred  that  a 

'  tnolecnliu-  disturbance  in  any  port  of  a  lixnng  nnimal,  sot  op 
by  either  an  external  or  interna]  agency,  will  almost  ociiatnly 
diiiturb  and  change  some  of  the  snrronnding  colloids  not 
originally  implicated — will  diffuse  a  ware  of  change  towwda 
other  parts  of  the  organism :  a  wave  which  will,  in  tiie  ab* 
6CQC0  of  perfect  homogeneity,  trnvel  further  in  some  direc- 
tions than  in  other*.  Let  ns  ask  next  what  will  dotemuDO 
the  dilferences  of  distance  travelled  in  different  directions. 
Obviously  any  molecular  agitation  Kpreadtng  fiom  a  oentre, 
will  go  furthest  along  routes  tlutt  oflTcr  Ico.'it  resistance. 
What  routes  wiH  theso  bo  t  Those  along  which  there  lie 
most  molecules  that  are  easily  changed  by  the  diffosed 
Dolecuhir  motion,  and  which  yet  do  not  take  Ap  mocb 
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molocular  motion  in  assDming  their  new  statW.  *  «  « 
Uiut*blo  iDolcmilcs  wliich,  in  being  isomerically  trnos^ 
numed,  do  not  absorb  motion,  and  stdl  more  those  which, 
in  being  so  trauHformtid,  givo  oat  molioo,  will  rtndil/  pro* 
pog&te  any  molecnlar  agitation ;  since  tbey  will  piuH  on  tho 
impiiUo  uithcr  undiminished,  or  incmucd,  to  adjacent  mole- 
colea.  •  *  *  It  may  be  concludod  IhAt  uiy  raoleiMilar 
ftfO^tion  set  np  by  what  we  call  a  atimnlns,  will  diffuxo 
itscir  further  along  some  linos  than  along  others,  if"  the 
miuglcd  colloids  forming  "  Ute  protophum  ant  not  qnito 
homogoneously  dispersed,  and  if  some  of  tbom  are  tsoioerio- 
ally  tnnBfbnned  more  easily,  or  with  teea  exponditura  of 
motion,  than  others ;  and  it  will  Mpecially  travst  alongf 
flpaces  occupied  cliiufly  by  tlio«c  moWalca  wbicb  give  oat 
Bwleoalar  motion  during  thoir  motamorphoses,  if  th«ro 
•hould  bo  any  ntcb.  *  *  *  As  i«  shown  by  thoae 
transfomtaHons  that  bo  rapidly  propagate  themeelTes 
tfarongli  oolloids,  molccales  that  havo  tmdergono  a  certain 
change  of  form,  are  apt  to  commnnicato  a  like  change  of 
form  to  adjacent  molecules  of  t)io  aamo  kind — tho  impact 
of  each  overthrew  is  pas«ed  on  and  producea  another  orcr- 
throw,  «  «  *  Ifl  tins  action  limited  to  strictly  isomerto 
KuhfttnnfOft  f  or  mny  it  extend  to  substances  that  are  closely 
allied  I  •  *  *  'ITiere  is  reason  to  sospect  that  it  does. 
Already  when  treating  of  the  nntrition  of  pArt«,  it  was 
pointed  out  that  wo  arc  obliged  to  recognize  a  power  pcM- 
sessed  by  each  tissue  to  build  up,  out  of  the  materials 
brought  to  it,  molccales  of  tlio  same  typo  na  those  of  which 
it  ii  formed.  *  *  *  If  this  be  a  general  principle  of 
tisme-growth  and  repair,  wo  may  conclude  that  it  will 
apply  in  tlte  case  before  ns.  A  wave  of  molecnlar  disturbs 
ance  passing  along  a  tract  of  mingled  colloids  cloaely  allied 
in  composition,  and  isomcrically  transforming  llie  molecalea 
o(  one  of  them,  will  bo  apt  at  the  same  time  to  form  aorae 
new  mok'cnlcs  of  the  same  type,  at  any  plaoo  where  there 
exist    the  preximato  coropononts,  either  nooombined  or 
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feebly  combined  in  somo  not  very  difforeot  way.  *  •  • 
Tliat  13  to  Bay,  ft  vtuvo  of  motvculnr  disturbance  diffused 
from  a  centre,  and  tiavcUiog  furthmt  along  b  Uoo  when  W 
most  moIiMiules  tbal  can  be  ioomerically  tratuTonafid  witli 
fecility,  vill  be  Ukely  at  the  same  time  to  furtber  diflereo- 
tiate  tbia  line,  and  make  it  more  cluracbemod  than  before 
by  the  easy-tranafonnnbility  of  its  mol«caIva." 

Ilcfomng  tha  reader  to  the  JPriHcxjiUa  oj  Biolayy  for  tbt 
dotaiU  and  oonclasion  of  this  abridged  argiunont,  it  may  be 
well  to  remind  him  that  in  the  first  part  of  this  work,  (ho 
interpretations  of  ncrvo-structnro  and  norrc- function  wm 
gronndod  on  a  conception  which  is  a  corollary  {rom  ibt 
oonoeption  recaUed  above ;  and  that  snndry  Tesificatinu 
were  there  fooud.  Wo  saw  that  tho  quantity  of  eSect  pio- 
dac«d  by  irritated  nerve-fibre,  iucreaitea  with  the  ^\n%^nv 
betwcoo  the  place  of  irritation  and  the  place  of  discharge; 
ftad  thia  accumulation  of  force  wo  found  to  be  jost  that 
which  would  result  from  a  ware  of  isomeric  trausformatioD 
through  matt«r  of  the  required  kind  (f  19)'  We  saw,  too, 
that  tiie  oltimate  nitrogenous  nerro*threads  are  severalljr 
sheathed  in  a  peculiar  substance,  which,  judging  by  ita  un- 
equalled molecular  comploxity,  ts  Icaa  capoblu  than  ai^ 
other  known  sabstanoo  of  transferring  molecolar  wotiog, 
and  thoroforo  best  fitted  bo  prevent  lateral  loss  of  that 
growing  ware  of  molecular  motion  which  a  Dorro-fibn) 
transmits.  And  we  further  saw  that  a  close  analogy  exists 
between  this  assumed  propagation  of  isomeric  change  along 
a  oerve-fibrc,  and  certain  observed  propagations  of  like 
ohangea  along  fibres  of  other  flubstanoes  {§  iU).  To  which 
let  me  here  add  the  fact  that  protoplasm  and  its  deriTattraB 
are  disttngnished  by  tho  great  number  of  tbcir  iaomecu 
forms,  and  iho  great  (iu;ility  with  whiob  those  aro  changed 
oy  Tciy  ToHoos  agenta ;  so  that  in  regarding  a  oomnu  di^ 
charge  as  a  wavo  of  isomeric  transformation,  we  are  regard- 
ing it  as  one  onl  of  the  many  sach  tnusfonoations  which 
living  matter  continually  nndergoes. 


( 


TUB  0BHXM18  OF  BEBTES.  515 

§  22'i.  Another  prcHmiiinry  step  remains.  Wu  bare 
to  obiwrve  the  poiigilito  mode*  in  which  a  line  of  nerrotu 
oommonicatios  may  bo  iroprovod.  Wkon,  Uirongb  andif- 
ferentiated  tissue,  thcra  baa  passed  for  the  first  timo  a  wave 
of  diBtorbance  from  somo  pbu«  where  molecular  motion  ia 
liberated  to  some  phico  whoro  it  is  absorbed,  the  line  of 
least  renatance  followed  must  bo  an  indoSnito  and  irregular 
one.  Fully  to  andorstaad  the  geneeia  of  norve,  then,  we 
must  nndcrstand  tho  phy&ical  actioos  which  change  this 
ragfne  ooume  into  a  dcltnibc  channel,  that  becomes  orer  more 
permeable  as  it  is  more  ut«ed. 

Several  actiona  conduoe  to  this  result.  The  first  in  that 
already  described,  by  which,  along  a  line  of  dischu^, 
there  is  a  genesis  of  tlto  matter  moat  capable  of  com* 
mniiicating  the  diacbarge.  Erety  time  an  incipient  norro 
is  travorsed  by  another  ware  of  molocular  motion,  there  is 
apt  to  bo  a  forlht-r  furmation  of  the  molecules  which  are 
iMmerioally  tranaformed  by  the  wave  and  pasa  it  on  in  being 
transformed.  This  process  acts  with  oontinually>inctea8uig 
power,  for  two  roamns.  One  ia  that  progT««.iing 

limitatioti  of  the  ware  to  a  well-marlced  line,  enables  it  to 
prodoce  more  decided  effects  along  that  lino.  An  illmtro- 
tion  will  her»  help  oa.  When  a  body  of  wator  tlowa  omr  > 
surface  offering  no  distinct  course,  it  tiiins  out  into  wide- 
spread shallows  near  its  margin,  whore  it  ts  almost  motion- 
leoa ;  and  it  has  bat  litUo  motion  orcn  along  its  contnJ 
deepest  parts.  But  if  tlio  inundation  ia  long  oontiuued,  the 
abniiding  action  of  the  current  along  thcso  central  deepest 
parts  where  it  moves  fastost,  tends  to  deepen  its  channel 
there  more  than  clscwherQ.  A  secondary  result  is  a  retreat 
of  the  water  from  the  shallows — tho  current  becomes  more 
concentrated.  In  proportion  as  it  beoomea  more  oonoen- 
trated  tlie  forco  of  ita  oontml  part  beoomea  greater  stitl,  sad 
the  deepening  more  rapid ;  which  entails  a  further  drawing 
in  of  the  margins  and  a  further  addition  to  tlio  oxcavatiag 
force.     So   that  tho   growing  definitcucsa  of  tho  current 
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IniDgs  ft  growing  power  of  raaking  its  dunnel  qtute  definiu. 
Kow  though  in  the  case  before  ua  we  have  uol  n  motion  of 
□iHtter  orer  matlor,  but  n  tnuufcr  of  molecular  mob'oa  Eroot 
molecntea  to  moleculM,  iho  panUel  bolda.  Aoy  grcster 
effect  prodaced  bj  ihe  tnutsTar  ftloDg  one  p&rt  of  iu 
origiiuiUy-broBd  course,  similarly  tends  to  ooQceiitnh) 
the  tmnsfer  aloDg  thia  p&rt,  and  thua  to  iotennfy  tha 
action  which  makes  tliui  piirt  a  pnyiiavly-niarked  chfto- 
■mL  a  forlber  facilitation  results  from  an  afa«oI«t» 

incn.'osc  in  tlio  amount  of  the  npnrouB  diaoharge.  Themon 
jx;nncable  the  line  of  molociilce  becomsa,  the  gTCater  be- 
comes the  initial  quantity  of  molecular  motion  it  disnghli 
off.  As  witli  water,  the  formation  of  a  definite  cbanuel  not 
only  makes  the  transfer  easier  and  adds  to  the  cxcaTati^ 
power  of  the  current,  supposing  itM  Tolone  be  coiiKtant^  bnt 
also  (if  the  rMorvoir  oan  topply  mon:}  ungmvntA  the  votumo 
carriwl  away,  which  again  adds  to  the  excarating  powr; 
•o  Iho  formation  of  a  bettor  line  of  nerroiu  comnanication 
ia  followed  by  an  incrcnao  of  tho  wavo  that  ael*  out  to 
traverse  it,  and  a  eonsc<iuent  increase  ia  tho  ohanael-makiDg 
action.  Once  more,  erery  addition  to  the  nob- 

cnlnr  motion  tmusmitted,  adda  to  the  eflectiTenoM  of  each 
discharge  in  oTercomiug  an  obstacle.  Suppose  the  greater 
port  of  its  channel  haa  become  toleiably  permeable,  bol  that 
at  Bome  place  ia  it  tho  c^oidol  matter  ia  less  tnasfbraed 
than  elsewhere  into  the  fit  typo.  Then  the  more  the  rast  uf  its 
channel  iocreasee  in  pcnnoabiltty,  tho  moro  powetAil  mnst  be 
tho  wavo  of  molecular  motion  brought  to  bear  on  the  nn- 
transformed  part,  and  the  greiatcr  must  be  tho  tvadcti^  to 
transform  it.  Uouce  the  channel  will  progress  towards  a  i 
Hfate  of  nniform  permeability. 

There  is  another  possiblo,  and  I  think  probable,  way  ia 
which  the  paasago  of  a  nerroua  discbarge  is  nwdo  major. 
The  molecules  of  tho  pecoUar  colloid  compoBiog  a  twrre, 
may  be  either  irwgnlarly  arranged  or  regularly  arninged; 
and  if  irregularly  anuigcd  they  will  tnutsmit  a  varv  nf  I 
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moleonlar  motion  less  readily  tJian  if  regulnrly  atmngcd. 
Now  when  u  ihrcBtl  of  molccntcs  capable  of  the  required 
easy  isomeric  traasfonnntion  in  first  formed,  the  probabilities 
ore  iufinity  to  one  that  adjacent  mulcculus  will  bo  tuu^rm- 
metrically  placed  with  respect  to  ooe  another — they  will  uot 
stand  iu  polar  order.  Molccolea  that  toe  highly  complex 
and  mtutsire,  cither  do  not  crystoUiju)  at  all  or  crystalUxe 
with  great  difficulty.  Kither  their  colloidal,  aon-poUr 
arrangement  ia  a  pcrmaQent  one,  or  it  ia  one  oat  of  which 
they  pass  into  a  polar  arrangement  wary  slowly,  under 
tipeciai  conditions.  Nevertheless,  moleculea  of  every  type 
hare  a  form  of  distribation  in  which  their  polar  forces  are 
in  equilibriam.  Toworda  this  they  must  ever  Ivnd,  however 
feebly ;  and  towards  this  every  slight  molecular  disturbance 
enables  them  to  approach.  Houco,  if  through  a  line  of 
colloidal  molccolcai  wholly  out  of  polar  arraugenujut,  thvro 
puM  Kucccs-iivo  waves  of  moleouUr  motion,  each  will  help 
acyaccnt  molecules  towards  polar  ammgemout,  or  stato  of 
ecjuilibrium.     Let  us  consider  the  concomitants. 

To  aid  oar  conccptions.ivo  wtU  aa  b<:furu  [^  18}  tuko  tho 
rude  analogy  furuiahed  by  a  row  of  bricks  on  end,  whiuh 
overthrow  one  another  in  succession.  K  such  bricks  on  end 
have  been  adjastod  so  that  their  laces  aru  all  at  right  angles 
to  the  line  of  the  series,  the  change  will  be  propagated  along 
them  with  the  least  hindrouoo ;  or,  under  certain  conditions, 
with  the  greatest  multiplication  of  the  original  impulse. 
For  when  »o  placodi  the  impact  each  brick  gives  to  the  next, 
being  exactly  in  the  line  of  the  series,  wUI  be  wholly  ef!bc> 
tive ;  bat  when  they  are  otherwise  placed  it  wDI  nut.  If  the 
bricks  stand  with  their  (boos  variouidy  askew,  each  iu  falling 
will  have  a  motion  more  or  lees  diverging  from  the  lino  of 
the  aertee;  and  hence  only  a  part  of  its  momontam  will 
impel  the  next  in  the  required  diroctiou.  Now  though  in 
the  case  of  a  series  of  molecules  the  action  can  be  by  no 
means  so  simple,  yet  the  samo  principle  holds.  Tho  iaomorio 
change  of  a  molecule  most  difTuso  a  wave  which  is  grootef 
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in  aonie  ona  direction  Uwd  in  »]l  others.  If  so,  dure  m 
oertaiD  rebttivt)  pomtions  of  molecules  sach  thai  rndx  will 
roccivo  tho  gnalcet  amouat  of  this  wavo  from  its  predeeenur, 
nitd  will  so  roccive  it  as  most  rvadilj  to  prodaoo  a  like  daag* 
in  itself.  A  sorics  of  molecules  tbna  placed  mnat  atMoi  ia 
eymmotrictd  rulutiona  to  ome  auotbor — polar  rel&tioas.  Axti 
it  Ls  not  diSicult  to  see  that,  aa  in  the  case  of  tho  bricks,  an; 
deviation  from  8x™in<?trical  or  poUr  ruUtiocs  will  inroln 
a  proportionate  di'duction  from  the  efficiency  of  the  ahoek, 
and  a  diminution  ia  the  qoautity  of  molecular  motion  gimi 
out  at  th»  fiir  end.  Bat  now,  what  is  the  indinct 

nsnli  when  a  wave  c^  change  passes  along  &  line  of  mck- 
cuks  thus  nnsymmetrically  placed  f  Tlio  indirect  iCmU  ii 
that  the  motion  which  i^  not  passed  on  hj  the  nosymnetn- 
caUy>p1aoed  moleoulee,  goea  towards  placing  them  symaetiv 
caUy.  Let  as  again  consider  what  happeu  with  onr  row  of 
krickM.  'Vriicn  obu  of  thooe  in  fulling  comet  i^»inst  tlie 
next,  alanding  askew,  ita  impaot  is  given  to  the  oeaieat 
angle  of  this  next,  and  so  tends  to  give  this  next  a  motioo 
round  its  axis.  Further,  whuD  tho  next  thus  moved  ddinn 
ita  motion  to  its  Buocessor,  it  does  this  not  throagli  the  angle 
on  tho  side  that  was  stmck,  but  through  tho  diagonallj- 
oppocite  angle ;  nnd,  oou»C4]uttntl}-,  the  reaction  of  it«  impM-i 
on  its  Bnocessor  adds  to  the  rotatory  motion  already  n- 
oeiwd.  Hcnco  the  amount  of  force  which  it  does  not  pawi 
on,  is  the  amount  of  force  absorbed  in  turning  it  (owarda 
parallelism  with  its  neighbours.  Similarly  with  the  mole- 
cules. Each  in  falling  into  its  now  isomeno  attttudo, 
passing  on  tho  shuck  to  Ha  nuoocssor,  givca  to  it«  sue 
a  motion  which  is  all  passed  on  if  the  successor  stAudi  i> 
polar  rdation  towards  it,  bat  which,  if  the  relation  is  net 
polarftsonlypartially  passed  on — somoof  it  being  takua  upia 
moving  the  snocessor  towards  a  polar  relation.  Oh 

more  consequence  is  to  be  observed.  Every  approach  of  tha 
molecules  towards  ctymmetrtcal  arrangement,  increasea  the 
antonnt  ormolecslor  motion  transferred  from  one  end  of  tb« 
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BoHea  to  the  other.  SnppoM  that  the  row  of  br>lt«,  which 
wpro  tit  first  very  much  uiit  of  pMnllcflUm,  havt>  liillvn,  tuid 
tbnt  pui-t  of  the  motion  given  by  eiu^h  to  the  next  baa  gone 
townrda  brmf^nj;  their  faces  ni^arer  to  par&Ucliiiin  ;  And  tiup- 
pOM  thftt,  without  farther  changing  the  poiitiotis  of  their 
baasB,  the  bricka  ore  serorully  restored  to  their  verticikl  fttti- 
tndea ;  then  it  wiU  hi^p«n  Uu>t  if  the  Ecriul  overthrow  of 
tltem  u  ropcated,  the  aotiona,  though  the  Mine  an  before  in 
thdir  kinda,  will  not  be  the  asme  as  before  in  tlieir  drgn-«s. 
Bach  brick,  falling  as  it  now  docs  more  in  the  line  of  the 
BOrics,  will  deliver  more  of  it«  momoatam  to  the  next ;  and 
loss  momontuin  will  bo  tuken  up  in  moving  the  next  towards 
pamUetiam  with  its  neighbours.  If,  then,  the  aoAjogy  hold*, 
it  mast  happen  that  in  the  sc<rii<4  of  isomericbllf>chiuigtng 
molecolea,  each  transmittM  wnro  of  molecular  motion  ia 
expended  paril;  in  bo  altering  the  moleoaW  nttitiidvs  m 
to  render  the  Horic--8  rooro  porme&ble  to  future  waves,  and 
partly  in  miting  up  cliangea  at  the  end  of  the  seriea;  thftt 
in  proportion  aa  less  of  it  ia  absorbed  in  working  this  struo- 
tnral  change,  more  of  it  is  dclircrod  at  tiie  far  end  and 
greater  effect  produoi-d  there ;  and  that  tlie  final  state  is 
one  in  which  thu  initial  wave  of  molecular  motion  is  trans- 
mittvd  without  deduction^Hsr  rather,  with  the  addition  of 
the  molecular  motion  given  out  by  the  sacoi-ssire  molecule* 
of  the  series  in  their  isomeric  falls. 


$  225.  From  beginning  to  end,  therefore,  tho  dcvclop- 
raeot  of  nerve  reaulca  from  the  passage  of  motion  along  the 
line  of  least  reaistanco,  and  Uie  reduction  of  it  to  a  lino  of 
It^ss  and  loss  rmislanoo  continually.  Tho  first  opening  of » 
routo  along  which  equilibrium  is  restored  between  a  place 
where  molecular  motion  is  in  excess  and  a  place  where  it  is 
in  defect,  rotaca  within  this  formnla.  The  production  of  a 
more  continuous  line  of  that  pecnltar  colloid  beet  fitted  to 
tfiiiiamit  the  molecular  motion,  alito  comes  within  thia  for- 
mula ;  us  doro  lilrowiw)  the  luitkitig  of  thta  Uoe  tbtokcr  and 


520 


PHYSICAL  smrasBtB. 


more  even.  And  the  formula  also  covers  that  final  proccH 
by  whicli  the  lino,  having  been  formed,  has  its  molecolea 
brought  into  the  polar  order  which  least  rcsUtSj  and  indeed 
facilitates,  the  transmission  of  the  wave. 

Otherwise,  we  may  say  that  whilo  each  passage  of  a  Wft»8 
is  the  establiabment  of  an  equilibriam  between  two  places 
in  the  organism,  the  formation  of  tliia  line  of  easy  transmi*. 


sion  is  an  approach  towai 
toral  arrangements  of  tl 
is  exposed.     Wbile  its  mt 
resistance  to  the  passing 
in    position   by   the  w 
with  the  forces  they  are 
an  attitude  of  eqnilibri) 
resistance.   And  so  on  on' 


ibrinm  between  the  struc- 
lod  the  forcca  to  which  11 
are  so  arranged  as  to  offer 
ey  are  liable  to  be  chaiig«d 
t  are  ont  of  equilibriam 
I.  Each  approach  towuds 
lango  towards  diminiiilMd 
are  simultaneously  readied 


the  state  of  atmctural  equilibrinm  and  no  resistance. 

Carrying  with  us  these  conceptions,  we  now  pass  from 
the  genesis  of  nerves  to  the  genesis  of  nervous  Bystetns. 
Wo  will  look  at  these  in  their  successive  stages  of  ovolatioii. 


CHAPTEE  m. 

TIU  OEKESIS  OF  SIUPLE   XERVOUS  STSTEHS. 


§  226.  ir  tbo  tentacle  of  a  polype  ia  totiched  it  contmctti 
with  tolerable  promptness — with  grcator  promptaess  th&n 
tint  bocly  coDtnots.  AmoD^  tbe  occauio  Hijdmtoa  which, 
floftting  or  swimming,  havo  long  pendant  tentaolcn,  aucli 
as  Dipkye*  anci  Ph^talia,  the  threads  of  iinc1eat«d  Barcode 
thns  trailing  behind  or  Kanginj^  down,  are  quickly  drawn  np 
when  struck  by  smiill  crcatnrcs  serving  for  prey.  In  these 
caaea  we  have  portions  of  animal  tisane  not  diflerentiatcd 
into  serve  or  muscle  which  display  at  the  same  moment  two 
propcrtiea — »  marked  power  to  contract,  liko  that  usually 
fonnd  only  in  mnscle-fibre,  and  a  marked  power  to  convey 
the  fitimning  to  contraction,  like  that  nsnally  foand  only 
in    nonn^-Gbro.  ObsciTe    the  conditions    nnder 

which  this  almost  nndifTcrcntiatcd  tissue  exhibits  tlioso 
marked  powers.  It  is  formed  into  a  t4>ntiicle  by  being 
elongated ;  and  where  the  contraction  ia  rapid  tho  elonga- 
tion is  extreme.  Thoso  are  in  great  meaHnre  cause  and 
oonaequenco.  Isomeric  change  set  up  at  tbo  end  of  a 
thread-shapod  portion  of  eubstonoe,  ia  necessarily  limited  to 
the  lino  formed  by  the  substance.  It  cannot  be  lost  by 
ditTiiNion  through  a  Urge  mass,  but  must  bo  concontTatod 
within  tho  vliannel  formed  by  tho  sides  of  tho  thread.  So 
that  where,  before  nerves  oxiat,  we  see  prompt  tntnamis- 
aion  of  a  molecular  impulse  from  ono  part  of  an  organism  to 
another,  the  conditioiia  an;  such  tliat  the  atructore  itwdf 
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determinea  tLe  line  of  transnuasios.  To  confina^ 

this  iutcrproUtioQ  vo  have  but  to  contrast  the  bcAmioorl 
of  this  Hubstancu  whon  drawn  oat  into  tentacles  with  im  bel»*| 
vionr  vfhan  AggngAUd  to  mako  the  body.     Ezperime 
^ea-ancmones  have  made    familiar   to    many  tho 
difference,  displayed  in  its  first  form  by  their  much  simpler 
rclntiro  tho  Hydra,  betweea  the  comparatiroly  quick  vitli- 
tlraival  of  tliese  slender  prooeesaa  and  the  rIow  withdrawal 
of  the  mass  they  are  seated  on.     Tonch  a  niiiglu  tMitacle 
and  it  retreats  much  as  doea  •  snail's  horn  (thoagh  bja 
qaite  difTcrent  mothod)  while  iho  rest  of  tho  creature  slum 
no   appreciable  change.      Rsdely  brash  a   number  of  Ihsj 
tentacles  and  their  simnltanoons  retreat  ia  followed  bj  ■ ' 
giadttal  i<hnukiug  of  tho  body  at  largo. 

^  227.  Amon^  tho  higher  roDlonterate  creature*  the  ouD'  | 
troc-tilu  Eubstanco  is  partly  differentiated  into  mnscular  fibtn ; 
which,  however,  are  distributed  in  a  diffused  w>y.     Whether 
locomotive  na  a  Medtua,  or  sedentary  as  an  AeHnia,  die  arv- 
rage  equality  of  the  forces  to  which  their  bodies  arc  exposed 
all  roond,  ia  onfaTonmblc  to  tho  formation  of  distinct  mnsdes 
and  a  distinct  nervoos  Hystom.     There  ia  nothing 
tc-D<lM  to  briiig  tho  contractility  to  on«  place ;  and 
nothing  which  causes  the  waves  of  molecular  diatarboDoe  to] 
tikke  spi'cial  conrscs.     Probably  in  a  Sea-anemone,  the  in- 
cipient lines  of  nervous  disohargo  are  as  much  diffoaod  aa 
the  mnscular  fibres  are  difi^iaed.     Noting  only  the  fact, 
of  great  significance  for  as,  that  the  contractile  tissDe ' 
when  it  acta  Absorbs  molecular  motion,  becomes  differentt-1 
alcd  before  thore  arise  any  traceable  ncrve-fibrca  conreying 
molecular  motion  from  places  where  it  has  been   evolnd. 
let  ns  take  »  hypothetical  case  fitted  to  make  intelligible  the^ 
Rni  step  in  nervous  derdopmcni.  H 

Snppoee  that  the  process  of  contiDitODS  gemmation,  trf    ' 
nrhtch  crcatarea  of  tlwsc  low  types  very  generally  mnltiplj, 
is  so  carried  on  thai  tbe  individuals  succeeaivcly  produced 


aod  aa  ' 
tt  Here  M 
iwhkJ^ 
rerentt-^ 
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Bre  ioU-rfpred  with  by  the  colony  more  on  one  side  than  op 
the  other  aide.  Being  ansymmetriotUy  conditioned  tltey  will 

beoonra    nosymiDetrically 
developed.        fPrindptet 
of  Biology  §5  246,  2t7.) 
Let    Fig.  5   represent  » 
crentore  of  this  kind  th»t 
grows     obliqnely     away 
from  itaclcWaeighbonra; 
and   let   A  B  stand   for 
the    anrface    over   which 
the   colony  i«  spreading, 
Tfaon  it  most  luippon  that 
when  moving  objects   in  the  adjacent  water,  larger  than 
those  minnte  one*  •orving    for  prcnr,   como  against    the 
creature,  first  striking  its  expanded  tontacleH  and  then  it* 
body,  the  moat  exposed  part  of  ita  body  C  will  be  most  fre- 
quently diaturbod.     Each  time  it  is  distarbed  there  will  bo 
propagated  through  it  that  form  of  isomeric  change  from 
whid)  contraction  resnlts,  and  there  will  occasionally  be 
produced  more  molocnles  of  this  samo  type.     {Prineipl«»  of 
Buihgy  §  302.)    That  is  to  say  C  will  become  a  pUce  where 
the  contractions  are  relatively  freqnent  and  decided,  and 
where  the  contractile  colloid  in  greater  in  amount  than  olsiv 
where.    What  further  will  hftppon  ?   Stostly  when  a  colli.iion 
occurs  the  tentacles  are  touched  before  the  body ;  and,  for 
reasons  aboro  given,  the  propagation  of  molocular  change 
almg  them  is  comparatively  rapid.    Now  at  tlie  part  C,  each 
evolation  of  mechanical  motion  is  necessarily  accompaniod 
by  an  absorption  of  molecular  motion.     Consequently  when 
from  the  disturbed  cud  of  the  tentacle  D  there  has  been 
sent  a  wave  of  molecular  motion,  part  of  which  is  absorbed 
in  the  coDtractioD  of  each  euccessivu  portion  of  the  tcultkole 
but  a  surplus  of  which  pusses  on,  setting  up  contractions  of 
the  portions  below,  the  final  surplus  when  the  wave  haa 
reached  d,  will  be  drafted  oS*  to  the  contractile  portion  C ; 
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with  tbn  difference  thnt  tlic  mass  of  oontnctilo  colloid  G,  is 
marked  in  dotted  Uncii,  and  that  at  e  the  line  of  uorvouB  cont- 
munication  a  sliown  to  take  direr^uluid 
rc-diTCT^nt  coarscfl  towards  different 
part*  of  C.  For  thin  is  tbo  structure 
implied.  The  Bame  tendency  towards  ro- 
Btoration  of  equilibrium  which  cooaoft  the 
wave  to  go  from  d  to  C,  will  also  cauae 
it  to  distribnte  itself  with  tolerable  eren- 
j^M     \  \    ne«fl  to  all  parts  of  0 ;  sinco  to  any  pitrt 

which  hy  contracting  becomcn  minitit 
molecular  motion,  the  adjacent  parts  most  erer  tend  to  yield 
■omo  of  their  reUtire  surplus,  and  thia  moat  find  its  way 
aloi^  some  lino  of  least  re8ii>tonco. 

Let  ns  nuw  aak  what  will  Iwppvn  at  tho  phwie  «.  As  was 
shown  in  the  lu-tt  chapter,  the  formation  of  a  nerre-thread 
capable  of  conveying  with  facility  a  wave  of  mulccahtr 
motion,  implies  a  definite  lino  pnraued  by  tho  wavo  and  a 
dcfinito  adjnstmont  of  tho  moleoules  to  that  line  ;  and, 
oonaeqoently,  Buch  adjustment  of  tho  molecolea  as  aerves 
for  a  ware  in  one  direction  will  not  serve  for  waves  in 
othor  directions.  At  the  plaoe  »,  then,  where  the  wavo 
breaks  np  and  its  parts  diverge,  the  md^coles  cannot  80  ur- 
nage  themselves  as  to  conduct  with  facility  all  parts  of  tlia 
wave.  IWnrring  to  onr  old  simile,  if  a  regularly-arranged 
lino  of  bricks  on  end  comes  to  a  place  whero  there  is  a 
oloster  of  bricks  on  end,  from  which  divoigo  other  lines  c€ 
rcgnlarly-ananged  bricks  on  end,  it  is  clear  tliat  when  tho 
6rel  line  is  overthrown  at  its  beginning  and  delivers  its  im- 
pabo  into  the  cluster,  the  bricks  forming  the  cluster  mnst 
be  irregularly  overthrown — cannot  &11  in  the  same  direc- 
tions with  aU  the  divergent  lines ;  and  no  repetitions  of  tho 
process  can  adjnst  the  bricks  of  the  cluster  into  attitudes 
that  will  do  this.  Hence  at  tho  point  «  there  will  remain 
some  of  the  uerve-colloid  in  nn  amorphons  state  Though 
batween  the  incoming  line  and  tho  chief  outgoing  lino  (if 
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oQO  earriu  inDck  more  of  the  wave  Uua  the  rest)  there  may 
at  last  ariso  a  polar  nrrangomeiit  of  the  molocalos,  jot  this 
cannot  also  happen  with  the  miDor  outgoing  line*.  But  if 
At  c  the  molecnlea  reauiia  unarraoged,  the  wave  of  molecular 
motion  brought  there  will  be  checked ;  and  hy  as  mach  as  it 
i»  checked  will  tend  to  cause  dccompositioiu  among  the  nn- 
amtngod  molecules.  As  when  brioks  placed  askew  bU 
against  one  another,  their  angles  are  more  liablo  to 
than  the  angles  of  bricks  placod  sy mmctrically ;  no  a 
polar  arrangetnent  of  the  molecules  subjects  them  to  destrof  • 
iiig  forces  which  they  are  saved  &om  hj  a  polar  amog*. 
ment.  Now  if  decomposition  occur*  at  e,  additional  mdi»- 
oular  motion  must  be  disengaged ;  so  that  along  the 
outgoing  lines  there  will  be  discharged  an  nugmtmted  ware. 
Thus  thcro  will  arise  at  s  something  having  the  character  cf 
a  ganglion-corpuscle. 

That  the  structure  repreaentod  is  Uke  no  known  stnic< 
tnre,  is  true.  The  most  conspicuous  deviation  from  (act  is 
in  tho  wide  i-prcailii)g  of  tlio  lini-s  between  «  and  C.  And  it 
may  bo  iwltcd— How  docs  their  divergence,  which  appvan 
a  uocc8Kity  of  thn  argument,  become  so  modified  aa  to  octm- 
spond  with  the  observed  dietribution  f  I  reply  that  though 
tfa«  procuss  of  diroot  equilibration  will  not  chaago  tlus  dis- 
tribation  in  the  repaired  way,  it  can  be  ao  changed  by  the 
prooessof  indirect  equilibration.  iPri»eipU»ofBioloffs^l6i.) 
When  in  the  course  of  farther  ovotntion  scighbonring 
parts  acquire  distinct  structiircfi,  fibres  occupying  so  mnch 
space  as  those  between  e  and  C  will  be  in  the  way.  An  in- 
dividual in  which  the  lines  aa  tlicy  leavo  the  point  e  do  not 
diverge  so  widoly,  will  therefore  liavo  an  advantage.  And 
gradually,  by  survival  of  the  fittest,  there  will  result  a  typo 
that  has  thuso  once  divergent  fibres  concentrated  into  a 
bundle,  the  members  of  which  port  company  only  when 
they  arrive  at  C. 

A  noro  Mrious  objection  may  be  raised.  The  processBs 
given  off  by  ganglion-c«lls  do  not  ordioariiy  oontinne  onwards 
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•B  fibres  that  end  in  miucles,  in  tite  wa^  impli'ml.  The  hjrpo- 
UlMn  M  BboTO  Bkobclit'd  oat,  is  at  rarianco  iritb  the  draw* 
inga  of  the  biologist.  But  tliis  Mtomingly  fatal  objection 
maj,  I  think,  be  satisfactority  met. 

§  229.  For  there  remains  to  be  iatrodnocd  a  complication 
which  I  liave,  for  simplicity  aake,  oniittod  ;  luid  this  com- 
plication impLi(>3  a  stractnru  tluit  corresponds  with  fact. 

Throughout  the  exposition  we  have  attoudcd  only  to  the 
efiecfai  cansed  by  the  recurring  excitations  of  a  single  t«n- 
tecle;  and  the  ncrrons  stractore  described  could  ariHe  only 
in  »  owe  of  this  imogiiuiry  simplicity.  In  reality  the  excita* 
tkma  are  rocci^-ed  by  many  tentacles,  cnch  of  trhich  sends  a 
wave  of  disturbance  to  all  porta  of  tbecoutructilu  massG.  It 
does  not  follow  that  for  over}'  tcntoclu  thoro  must  be  formed 
an  independent  set  of  acrroiis  contiexionit  like  tliat  shown 
aboTO.  Though  each  afferent  fibre  will  need  some  placo 
divergence  e,  yet  from  each  such  place  of  divergence, 
it  IB  not  needful  to  hnye  a  scparato  norrc-fibro  to  each  of 
the  separate  part«  of  G  that  hare  to  contract  simultaneously, 
the  contrary,  it  is  inferrable  that  as  for  each  afferent  fibre 
'tiiere  will  b«  somo  place  of  divcrgenco  e,  whence  its  wave  of 
molecolar  motion  bogius  to  distributo  itaelf;  so,  for  each 
cBerent  fibro  oommunicatiug  with  each  part  of  C,  there  will 
bo  aa  analogous  place  of  c<m7ergenoe,  where  all  the  por- 
tiona  of  waves  going  to  that  part  will  unite.  Thitt  the 
nature  of  the  required  structares  may  be  dearly  concei- 

Eved,  let  us  fimt  illns- 
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trate,  diagrainmati- 
eally,  the  nwdful  cob- 
noxionii.  Id 

Fig.  7,  let  A  atand  for 
half  a  dosea  afferent 


r      fibres,  while  the  dots  at  a  ittand  for  the  points  of  dirorgcnce 
that  arise  as  aboro  explained.  Then  if,  in  the  muwrlo  to  which 
r      the  ware  is  distributed,  there  are  half  a  dozen  contractib 
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parts  to  be  indepeodeiitly  sappUed,  it  is  manifefll  Hat 
instead  of  an  iDdependont  fibre  diver^ng  from  ead  of  tlw 
poiots  a,  *ad  raauiiig  to  e«oh  of  thea«  hmlf-doxaa  con< 
tntotile  porta,  the  itams  end  will  be  achiered  if  there  ue 
half  a  doxen  eETerc&t  fibres  E,  setting'  oat  from  eo  msejr 
points  e,  vhich  eovcridly  rcceire  fibres  from  sU  the  poiatt 
a.  Such  au  ftrraQgemeot  will  indeed  be  more  efficieat; 
since  along  a  fibre  which  coqtojs  m  Urger  wave,  ocmipoeej 
of  many  SEoallor  wavc«,  Uiere  will  arise  &  greater  looilitj  br 
transmission  than  would  ariso  along  fibre)  thai  coarejnd 
th«  smaller  wares  separately.  A  still  simpler  ■yetan 

of  connexioiis  will  scrvu  equally  well,  or — for  reasons  like 

those  just  oMagaei— 
still  belter.  To  brii^ 
any  one  of  tlie  poiali 
a  into  connexion  witb 
all  the  points  e,  then 
does  not  seed  a  sopo- 
nte  fibre  all  the  way 
ieeaoh.  Theamnge* 
ment  shown  in  Fig.  8, 
or  that  shown  in 
Rg.  9.  will  tuBce. 
Nor  mii-nt  oven  this  more  integrated  set  of  connesdona 
rt-pwited  in  foil  for  each  of  Uie  points  a.    In  Fig.  10^  i 

point  a  is  joined  with 
every  point  o,  by  a 
much  smaller  nnmbcar 
of  fibres.  And  sioM 
tbo  fibres  in  this  sys- 
imn  will  bo  more  nsed  than  thoM  in  any  other  system, 
will  become  more  permeable  channels. 

Will  this  kind  of  struotnni  rosalt  Irom  the  oonrer 
sik]  divergence  of  wares   of  moIecntAr  motion   fol 
lines  of  least  reRistenoe  T     Wo  may  infer  that  it  will.     U 
to  some  point  a  in  Fig.  9,  there  has  been  brouRlit  by  tlie 
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afferent  fibre  from  a  tentacle  a  wave  of  molecular  motion ; 
if  all  the  points  «  aro  the  beg^inninga  of  cfTeront  fibres 
wwerwlly  cinling  in  scpanto  portions  of  n  contractile  masti, 
wliicb  by  contracting  has  just  beoone  a  plaoo  where  mole- 
cular motton  is  absorbed ;  if,  therefore,  between  this  point 
a  and  all  the  points  e,  there  arise  molecnlar  tenaions ;  then 
the  resbomtion  of  cqniUbrinni  irill  bo  cffoctcd  by  iravcs  of 
molecnlar  motion  which,  following  a  common  ronto  for  some 
distanoe,  will  bnrak  np  and  diverge  on  approaching  tho 
points  «— the  numbers  and  positions  of  the  places  of  dj- 
vcrg^fsnoe  being  determined  by  local  conditions.  Further^ 
if  from  another  of  the  points  a,  a  ware  has  similarlj  to 
find  ita  way  along  lines  of  lea^t  reaistcnce  to  all  the  poiula 
e,  it  will  do  so  by  passing  into  some  near  point  of  this 
same  plczns.  So  that  between  all  the  points  a  and  all 
the  points  a,  tliere  will  he  produced  onmerous  placoa  of 
oonrerging  and  diverging  commnnication ;  each  of  which, 
for  reasons  abore  assigned,  will  bo  a  place  containing  nn- 
arranged  and  niutablo  molnculea  of  nerve-matter,  liable  to 
be  decomposed  when  disturbed,  and  to  pass  on  increased 
amounts  the  waves  that  disturb  thorn. 

Now  if  instead  of  the  regularly  arranged  Uses  and 
points,  we  conceive  lines  and  points  irregularly  arranged; 
and  if  instead  of  the  half-dozen  aCTerent  fibres  and  as  many 
efferent  fibres,  we  snppose  a  sooro  or  moro  of  each  (which 
we  most  do  to  oorrewpond  with  even  the  simplest  observ- 
able casos) ;  and  if  we  porportionately  complicate  the  con< 
n<*ctiiig  plexus;  we  shall  have  something  like  a  ganglion. 
Fig  1 1  represents  Gnch  a  ntructore.  That  it  ia  less  intri- 
cate than  an  actnnl  gang- 
lion lA  what  might  be  ex- 
pected. 'Ilie  conditions 
.Fffxt         ^;yt23>'  presented  by  a  mass  of 

protoplasm  oat  of  which  a  ganglion  is  evolved,  are  sure 
toCMiao  great  irregularities;  and  it  is  not  diflionlt  Ut  see 
that  in  the  coutm  of  its  evolntioD,  there  are  likely  to  arisa 
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uiany  locipient  lines  of  conncxioii  whidt  do  not  den^ 
rurtb<>r  becatts«  others  have  napcrseded  Uicm.  The  ogirc- 
uicot  between  infcranoe  and  observation  is,  I  think,  ■■ 
close  lu  vrfl  van  t««aoBably  look  for. 

It  maj-,  indeed,  bo  objected  that  an  acloal  g&DglioD  diffm 
from  tliis  hypothcticnl  ganglion  in  a  moro  serioos  wajr— ta 
Dot  displ»)'tiig  a  definite  network.  The  tnicroso^  dis- 
closes an  entangled  loazu  of  fibres,  cells,  and  branched  piv- 
ccraaca,  tliat  an)  not  formed  into  a  distinct  plnxu*  of  ocm- 
Dorions.  To  this  my  reply  ia,  that  tlioagh  I  have  thus  iu, 
for  tha  nake  of  cloamess,  epokcn  of  these  Btntcbins  le 
definite,  it  is  not  needful  tbiit  they  should  bo  visibly  bo.  A 
Dotwork  of  lines  of  Icattt  resisttincc,  is  otono  requisite ;  and  it 
may  be  in  part  so  formed  as  to  be  visible  and  in  part  ao  dO' 
formed  aa  to  bo  invisiblo.  This  qtialificAtion  mnst  be  bone 
in  mind  as  applying  throngbout  tlte  cbsiptera  that  an  lo 
follow. 

{  230.  Let  mo  borors  closing  dispose  of  a 
objection.  A  criticul  render  may  uk— How  can  a  stats  of 
molecolar  tcnstoa  between  two  places  separated  by  a  gnst 
man  of  amorphoos  ofgantc  snbstftnce,  canso  tnuuBussiaD 
along  a  definite  line  that  diridos  and  sub-divides  in  tho  my 
dcsorib«<l  f 

iDoubtlees  such  a  process  is  not  ea^  to  imagine  nador  the 
conditions  vrc  oro  apt  to  aeaome.  Bnt  the  apparent  difficult 
di!^npp<-iirM  wlit-n,  iostcnd  of  tbo  oondittons  we  ve  apt  to 
a-->--<ume,  we  taku  the  conditions  which  actually  oocor.  The 
error  naturally  fallen  into  is  that  of  supposing  these  actkms 
to  ^  on  in  creatures  of  considerable  bulk ;  whereas  obserra* 
tion  wnrrants  as  in  conclnding  that  they  go  on  in  extremely 
enuJl  eraatnr«s.  The  typo  of  norvons  system  approaching 
nearest  in  simplicity  to  the  hypothetical  one  dusoribcd,  «te 
find  among  ihn  Polytoa — eraatares  of  almost  microaoopic 
minuteness.  The  total  hmgth  of  an  individual  i'o/yioon- is 
from  a  40th  to  a  20th  of  an  inch ;  and  if  we  set  down  the 
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distance  from  tiko  rooUi  of  Uie  t«uUcI<»t  tu  Uie  DMurest  point 
of  Ibo  muBclo  at  a  100th  of  au  incb,  we  hhall  be  much  beyond 
the  m&rk.  "VVlion  tho  scale  is  thna  immensely  reduced,  the 
phyBical  proce«»09  dcecnWd  hocorao  comprclicnsible.  The 
thickness  of  protoplasm  through  which  these  rcatoratioiia  of 
eriuilibrium  are  effected  being  recognised  ns  about  the 
thickness  of  stont  paper,  it  ta  no  longer  difficult  to  con- 
oeire  the  moloculiu-  tt^uiiioas,  and  transmissions  of  mole- 
cular motion,  to  take  place  in  the  way  alleged,  with  the 
iofvrrcd  roBolts. 

The  stneture  described  having  been  first  formed  on 
this  extremely  email  scale,  admits  of  eventual  enlargement 
to  any  scale.  Conducing  to  the  preaorrntion  and  growth 
of  the  individual ;  inherited  by  pre^ny  capablo  from 
the  aid  it  yields  of  growing  still  larger;  and  bequeathed 
with  its  accumulated  increments  of  ftiy.e  and  dewlopmcnt  to 
successively  higher  typea,  that  spread  into  better  habitats 
and  adopt  more  profitable  modes  of  life ;  this  mere  rudiment 
may,  in  course  of  geologic  epochs,  orolvo  into  a  counpicaoos 
ni.-rvons  apiwratos  poEsosaed  by  a  oreatnro  of  large  size. 
And  BO  by  this  slow  indirect  metli<^  there  may  be  estab- 
lished lines  of  nervous  communication  where  direct  cistab- 
iishmont  of  them  would  bo  impossible. 

Finally,  it  may  he  well  to  remind  the  reader  that  the 
ar^mcnt  docs  not  neccBaitate  the  assertion  that  the  primi- 
tive nervous  system  was  formed  in  this  particular  way.  The 
emeace  of  the  argument  is,  that  to  some  place  of  gn:tBt<!st 
and  most  frequent  contraction,  lines  of  discharge  will  be 
formed  from  places  habitually  touched  before  this  contrac- 
tion is  set  up ;  and  the  case  I  have  chosen  is  one  which  lent 
itself  most  readily  for  explanation— not  one  therefore  as- 
serted to  be  actual.  With  this  caveat  let  ns  now  pasa  from 
tin  simplest  case  to  more  complex  cases. 


CHAPTER  IV. 


THE  GKNEStS  OF  COMPOUND  XRRTO0S  8T8TBMS. 

§  231.  Wlten  contemplating  the  incipient  differeotiatioo 
of  tlio  poydiicnl  liro  from  tlio  phjuicnl  lifo  ($140),  it  ni 
pointed  out  Ihnt  tho  Kpeoial  acoMS  arise  throoffli  looal 
modifications  of  nutrition  caosed  by  the  epecial  agtnta  r^ 
Bponded  to.  In  Bome  of  Uio  lowest  luiimiOs  llio  Bcai- 
trunsparent  body  is  coloured  green,  red,  or  brown,  by 
ecatt«rcd  portions  of  a  matter  akin  to  tho  colooring  matt«r 
of  planta;  and  the  scnflitirencsfl  oftheseoreatnrctt  to  li^tii 
doubtless  doe  to  tho  assimilative  actions  which  light  seta  np 
in  this  matter.  Higher  animals  also  habitually  contain  _ 
pigment,  in  cells  and  acnttorcd  gnuiulus ;  and  though  4j^H 
are  not  limited  to  the  snpeWicial  tiMUO,  they  are  ordinan^ 
most  nbtindant  in  it.  Of  coorso  tho  nutrition  of  deep- 
seated  portions  of  pigment  goes  on  in  the  alwcncc  of  light. 
Itut  though  light  is  certainly  not  the  only  cause  of  the 
nutrition  of  pigment^  and  perhaps  not  the  chief  oidso,  thi.To 
is  evidence  that  it  ia  a  cause ;  cinco  pigment-grains  near 
tho  enrface  commonly  increase  in  site  or  Bumber  or  both 
when  much  exposed  to  light.  At  any  rate,  wo  may  safely 
say  that  in  some  kindn  of  pigment  produced  in  ■"■"«*  tiaeoe^ 
tight  produces  marked  molecular  changes. 

Now  the  rudimentary  eye   consists  of  a  few  pigment* 

bgminjt    under    Iho    oulermoet    dermal    layer;    and   henos 

r^e  may   infer  Uutl   rudimentary  vision   ia  constituted   by 

tho  warn  of  diatorbance  which  a   sadden  change    in  the 

■tales  of  theite  pigment-grains  propagatds  through  the  body. 


TBM  aSBBSIS  or   OOUrOVMO  MBBVOOa    SySTBUS.  It3!t 

Bow  tmch  pigmenl-graiaa  become  conmntrntcd  in  tlto  parti' 
eul&r  places  Utey  may  moat  adnintageoiuly  occupy  wo  nocd 
not  considor  at  any  l«igtb.  Other  things  equal,  they  irill 
derolop  moflt  where  most  light  falls,  and  where,  conseqnently, 
Tnriutiona  of  light  cauHcd  by  a^lJACcnt  things  aro  atroogost ; 
luidtiinoe  aclosectasterofpigment-gTsiiia  when  aHectnl,  will 
send  throngh  the  body  a  more  efficient  ware  of  distarbaace, 
natoral  Mloction  will  further  tho  conoentration— th«ro  will 
be  o>  Harrirnl  of  individualti  in  which  the  approximation  is 
greatest,  ending  in  the  fomaation  of  an  integrated  patch. 

The  pre>cxiabenoe  of  a  simple  ocrroos  syatem,  akin  to 
that  described  in  tho  last  chapter,  being  iu>miincd,  lot  na 
consider  what  will  happen  when  incipient  vision  is  added. 

$  232.  SappoM  /,  Fig.  12,  to  bo  tho  cluster  of  pigment- 
grains  oonstitnting  the  mdimentary  eye.  And  suppose  that 
from  thc«o  pigment-grains,  when  changed  by  variations  in 
the  amounta  of  light  falling  on  them,  there  hare  be«a  pro- 
pagated w&TBB  of  disturbance  into  the  roasa  of  organism. 
Ttmn  wherever  thoee  waves  crentaally  go,  there  will  arise 
a  M,tr»  ^^^"'■^  these  pigmeot-gTBins  at  y,  a  plexoa 
,\  \  of  fibres  and  ganglion-cells.     For  reosona 

snch  as  were  given  in  ^  2^  the  gepsntto 
waves  setting  ont  from  tho  separate  dis- 
turbed pigment-grains,  and  pursuing  lines 
of  Imst  reeisUQce,  will  qaickly  unite;  and 
there  will  result  a  cluster  of  jnnotians 
ocoQpic*!  by  unstable  norvc<mattcr,  whence 
the  aggregate  wave  will  direct  iteolf  in- 
wards. 

To  what  ptaee  will  it  tend  f  As  before,  to  the  place  where 
molecular  motion  ts  being  absorbed.  If  immediately  after 
uoleonlar  motion  is  liberated  at  /,  molecular  motion  it 
taken  np  in  the  muecio  C,  a  molecular  tension  will  arise 
between  /  and  C ;  and  motion  along  the  line  of  leaat 
rcsiatancu  wJU   rcsnlt.     Which  will  be  tho   line  of  least 
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rcflisUuice  T  Already  thcru  bms  been  formed  a  line  of  etwj 
tranRmiasion  from  tlte  titctaal  organs  to  Uta  moscle,  tiaag 
dio  line  d  to  C ;  and,  other  tlungB  equal,  tho  lino  of  Icart 
rijsistance  &oni  /  to  C  will  be  oae  of  tvliicb  tliLt  pr»'-ezisti^ 
chftoncl  form*  ft  part.  Hesoe  the  tendency  will  be  for  tli» 
wnvo  of  molecolar  motion  to  t«ko  its  oonrse  from  /  Uuoa^ 
the  underlying  plexus  ^  to  the  pro-csUblished  gaa^ioD  at 
e ;  Mid  gnduallj  to  form  a  connecting  fibre. 

What  will  be  the  frmctioQal  cSbct«  of  this  ?  So  long  u 
tlio  nnrroas  communication  is  incipient,  contmction  most  be 
eet  ap  in  the  mnaale  0,  befiyre  molecular  motion  diaeogogal 
at  /  can  canso  a  state  of  tension  botwoca  /  and  C  aoii 
therefore  an  imprcsiiion  on  tlto  rudimentary  eye  viU  not 
produce  a  contraction.  The  only  sdrantage  derirablo  from 
Kuch  a  structnro  in  this  oarly  stage,  would  seem  to  bo  thai 
of  incrcwting  the  amoaut  of  contraction  otherwiae  initiated. 
Bat  aa  soon  as  the  channel  for  the  transmissioD  of  molecular 
motion  from  /  to  the  ganglion  •  booomea  tolerably  peme- 
^le,  the  moleoolar  motJtHi  disengaged  by  an  impression  at/, 
finding  ita  way  along  this  channel,  may  reach  tho  muscle 
before  tho  molecular  motion  set  up  by  touch  can  reach  it ; 
and  a  consequent  contraction  of  the  muscle  will  withdraw 
the  body  in  anticipation  of  touch — tJie  crevtoro  will  retnat 
as  though  alarmixt  by  the  approaching  object. 

4  233.  A  neiTODB  system  of  the  type  described  is  the  li^H 
chapter,  or  oven  a  ncirous  system  a  stage  moro  complex  in 
type,  like  that  just  described,  can  efleot  none  hnt  the 
simplest  adjustmonts.  Small  oxtcnsionB  of  tho  ootrespoad- 
ence  in  Bpoco  and  in  Time  are  alooo  nchieirablo  by  it. 
Uaecnkir  contraction  is  produced  by  a  certain  strength  of 
impression  ou  the  tentacles,  whatever  be  the  natnre  of  ths 
bo^y  striking  them  or  the  direction  in  nliich  it  is  moving. 
Similarly,  tho  radimcntary  vye  can  do  no  mora  than  convey 
to  tho  moscle  the  impression  oansod  by  a  change  in  the 
qnantity  of  incident  light;  no  matter  whoUKT  that  change 
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be  caoBvd  by  a  email  body  close  to  or  by  a  large  one  far  off, 
aad  no  matter  wlietiiL'r  tlio  motioa  of  tbo  body  ta  or  iB  not 
Bncb  M  will  prcMMitly  cause  a  oollwion.  Nervous  Hyatfrna 
of  these  Idada  can  bring  about  no  spcciivl  adja.5tmviit«of  tho 
inner  acta  to  special  dinxtiong  and  distaocea  of  outer  objV<ct8, 
Let  as  consider  wbat  further  complications  wi])  initiate  such 
further  adjnstmeBts. 

More  mosclea  than  one  are  obviooaty  pre-sapposctd;  other- 
wise tho  motion  can  rary  in  amount  only.  And  there  tiro 
obvioii*!/  pcv-Hupposed  more  than  one  plnoo  of  independent 
atimolation ;  otherwise  not  mora  than  one  kind  of  impulse 
to  contraction  can  be  given.  If  all  the  tentaolca  are  simi- 
larly connected  with  the  same  muscle,  or  if  the  channel  of 
coiamouicalion  which  each  pigment-grain  in  tho  cyeospeck 
lias  Tfith  the  muscle  is  like  that  which  every  otlier  has,  tbcro 
j  can  bo  DO  qualitative  distinctions  among  stimuli,  and  there- 
I  foro  no  spi-cialixed  motions.  A  simplo  looomotiTO  creature 
(raovod  of  course  by  musclca  and  not  by  cilia)  fulfibt  the 
roquiaite  conditions.      Let  ns  sappose  one  that  is,  tike  most 

ElocomotiTO  creatures,  bilaterally  symmetrical^one  having 
[  /\jfc2f  two  rudimentary  eyes  and  the  two  muscles,  or 
I  /  \  tcta  of  muscles,  whioh  the  locomotion  of  such 
*  I  \  creatnrea  implies.  Suppose  that  in  Fig.  18,  a 
;  T  J  ,  and  h  are  the  norve-thrvads  coming  from  the 
^  \'*J)\/  *'"*'  mdinifntery  eyes  (o  tho  ganglion  e;  and 
V 'V  Ihftt  through  thl«,  owh  of  these  threwla  is  con- 
nected with  all  the  threads  in  each  of  the  two 
bundles  d  and  /,  running  (o  tho  mnsolea  Q  and 
H.  Setting  out  with  the  least  differentiated 
stmctore,  we  will  aaaome  that  by  means  of  the 

11       /       plexus  at  e,  each  affvn^nt  fibre  is  similarly  con- 
\     /        neotod,  and  equally  well  connected,  with  each 
(  T         bundle  of  cffcrcut  fibren.    What  will  in  such  case 
V  happen?  The  stimuli  oontinnally received  through 

ho  cyo-spoclcs  as  the  creature  moves  through  the  water,  will 
act  indiff&rcntly,and  equally,  through  the  twomotorbundlea  on 
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tlu)  two  HCttt  of  utucleo — ^tha  alternatiDg  coatracttona  of  I 
eapplying  an  instance  of  the  rhytlint  ineritablj  geoented 
by  antagonistic  vnvrgws.  Only  one  spvcinliziUiun  of  the 
moTomeatA  will  bo  effooted.  So  long  as  tlie  clian^ea  in  tlio 
risnal  Btironli  ariaing  from  objects  which  the  oreatare  paases, 
or  which  pass  it,  ore  modvralw,  the  moscloD  will  be  ozcited  lo 
tno<Ii!r»t<^  contiaotiooa.  But  the  approach  of  a  W:go  objoot, 
cftuaing  sadden  and  strong  impressions  od  the  radimenloi; 
eyes,  will  send  to .  the  muscloe  tuddeD  and  Kt  rong  discbargei, 
maScMif^  thmn  violently  contract  ao  aa  to  produuc  a  dart— a 
dart  which,  though  made  at  random)  will  osiially  decrease  tlie 
chance  of  being  cani^^ht,  if  tho  approaching  body  is  apredalocy 
animal.  But  now,  however  much  alike  the  OOB- 

nexions  of  the  two  afferent  fibrea  with  the  two  hnndlea  of 
oScrcnt  fibres  may  have  originally  been,  it  moat  happen  is 
virtno  of  the  univc-rva)  luw  of  the  instability  of  tho  hooKK 
geneouA,  that  they  will  become  in  aome,  or  rather  in  moat, 
individnals  of  tho  spocios,  slightly  nn«iaal,  Ijet  the  cells, 
prooessofl  and  fibres  of  tho  ganglion  e,  bo  congenitally 
developed  in  such  ways  that  the  fibre  a  haa  aomewhat  easier 
communication  with  Ihe  handle  d  than  with  the  handle/,  or 
vice  vend ;  and  let  the  connexions  of  the  fibre  b  similarly 
dcvisl«  from  complete  eqnaU^.  The  elfocta  en  ordinary  loco- 
motion and  on  the  motion  of  escape  just  detoribod,wPi  be  in- 
significant; but  there  will  wxnr  under  certain  circuntstanoea 
modifiedmoticffisofgrentsignificanco.  Snppoae  that  on  (hu 
eido  A,Rn  adjacent  small  object  produoss  in  tfaie  eye-«p*clc,and 
scnda  throngh  the  optic  fibre,  a  moderate  dJatorbance.  If  the 
connexions  of  this  fibre  with  tho  efferent  bundle/  are  bolter 
than  ita  eonncxions  with  the  efferont  bundle  d,  the  mnaclo  oa 
the  opposite  side  of  the  body  wjl)  contract  moit ;  and  tha 
body  (supposing  it  to  bend  like  thai  of  a  fish)  will  be  turned 
auay  from  the  object  which  produced  tho  iinpreeaioa.  If, 
contmriwiso,  ita  connexions  with  the  bundle  on  its  own  stdo 
are  the  beat,  the  body  will  be  tamed  toviards  the  object 
Now  in  many  cases  the  object  is  one  that  will  eorve  for  food. 
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f,  tLon,  tliis  con^onital  variittion  in  Uio  norrons  coonflxioiia 
is  anch  tlmt  a  moderate  stiinnliis  on  tlie  eye-speck  makes  Uto 
body  tuiu  away  Trom  tbe  object  yivldinf;  the  stimalus,  tlie 
individuiil  will  Iokm  rather  than  gain  by  the  iuoipicat  viuioa; 
and  will  therefore  disappear,  A  contrsty  variation  of  «tnic- 
tnre,  entailing:  a  oontraiy  effect,  will  condaoo  to  tbe  welfaiv 
of  the  indiTidnal  on  crer^'  occasion  when  the  object  towards 
which  the  body  ia  turned  in  food.  Each  discharge  thus  sent  in 
bxousB  towordfl  tJte  one  set  of  mosolet,  will  increase  the  rela* 
tire  permeability  of  thv  ono  set  of  channels  over  tlie  other ; 
making  the  one-sidedncus  of  the  next  discharge  greater  still. 
And  since  the  more  decided  titis  tendency  becomes  Che  more 
docidcdly  the  welfare  of  the  individanl  will  bo  farthered,  tht 
crcatnre's  life  will,  on  the  arorage  of  cases,  be  longer,  oud  the 
nnmber  of  progeny  lefi  will  bo  gronter  than  ia  osoal  in  the 
ies.     1    need   scarcely    add  that  among  dc^cenduitii 

onting  thia  modification,  fanctionally  increased  daring 
entire  life  of  the  parent,  tbe  same  oooaes  will  innnre  not 

iply  coiitinuattce  of  it  bnt  progressive  derelopmenU 


(  234.  A.  further  step  may  now  bo  token.  The  ad- 
untftges  derivable  from  rudimentary  eyes  each  as  are 
supposed,  will  increase  as  tbe  eyes  are  evolved, 
whether  in  «ixe  or  in  structure.  A  larger  sensitive  area 
will,  other  things  equal,  render  the  creature  impressible  by 
smaller  objects  and  by  remoter  objects,  thereby  conducing 
to  iU  welfare ;  so  that  aurvival  of  tbe  fittest  will  favoar  tbe 
growth  of  visaal  spots  made  np  of  numerous  sensitive  ele- 
ment*. Aa  this  mulliplicatioa  of  acusitive  elements  progresses 
the  ganglionic  plexus  nudcmeath  the  eye-speck  will  develop, 
and  thero  will  fall  nn  additional  amount  of  functioD  on  tlw 
fibres  connecting  it  with  tho  centrul  ganglion.  This  in- 
crease of  fonctioQ  may  entail  either  increased  thickness 
of  the»o  fibres  or  increased  number  of  tbem.  The  ooo 
will  arise  from  inheritance  of  fnnctionalIy-pn>duc«d  modi- 
fioations.      The  other   will   arise   from  inheritance  of  in* 
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cidtmtal  Tftmtions ;  flince  wo  hvre  cloor  proof  Hut  in  k 
(;luMt«r  of  homologoiut  jmH»  tiioro  occ&sioniUIjr  arises  a  mem- 
ber in  CXC0N8  of  tiio  uoniul  number.  Aasomiim;  that  a 
bondlo  of  Derve<fibrcs  connooting  tho  enlarged  bjo  witli  tlw 
central  ganglion  has  been  thus  eotablubed,  let  ns  ask  whu 
will  happen.  From  the  instability  of  the  homogeoeons  it 
foHows,  OS  before,  that  howcwr  completely  alike  may  at  first 
have  ham  the  oonnexions  of  these  fibre*  with  the  diflciG&t 
part^  of  the  central  ganglion,  their  oonnexions  c&nnol  t^ 
main  alike.  And,  as  before,  it  is  clear  that  while  acass 
TttriatioDS  in  their  connexioax  wilt  afifeot  the  moTements 
of  the  creature  favoarab^  others  will  affect  them  nnf^ 
Toorably.  What    are    the    furonr&blo  Tariatuoa 

likely  to  be  f  If  over  the  risnal  «urfu«e,  now  conposod  of  a 
considenble  iiumbi>T  of  seositive  elementa,  the  tranapsiwt 
epidermis  has,  by  surnval  of  the  fiitest,  acquired  that  oon> 
Texi(y  ttgnally  observable,  tho  improssions  received  will  &iU 
on  the  whole  patch  of  aeusitive  elements  only  when  the 
objects  prodacing  them  are  opposite  to  the  patch — an  object 
much  in  advance  or  behind,  much  above  or  below,  will  cast 
a  vagne  image  on  one  portion  of  the  patch  only.  Henoe  if 
the  £bree  composing  the  afferent  handle  are  not  relat(*d  with 
abNolnte  oqaality  to  all  parts  of  the  nervoaa  plexus  ondar- 
lying  the  patch  of  aeniiitivo  elements  (and  mere  differenoes 
of  position  most  entail  ioeijaalily)  it  will  happen  that  vrhca, 
oat  of  the  patch  of  sensitive  elements,  one  groap  is  affected 
more  than  the  rest,  some  nembers  of  the  afferent  handle 
will  carry  larger  waves  of  molecnlar  distarbanoe  than  the 
rest.  In  cases  whore  tlie  moscular  system  consisbs,  as  sup* 
\ui!vi\  in  the  last  section,  of  but  two  ccmtractila  massoi 
capable  of  acting  only  ns  wholes,  this  somewhat  increased 
hetrogoneity  of  the  renjm>-iiie(or  etmctures  will  prodoc* 
no  definite  effi»!ts.  But  it  is  an  indnctiTely-estoblishcd  fiwt 
that  there  frequently  occur  ranutiona  in  tho  nnmfaeni  and 
attachments  of  musenlar  bandies :  even  in  to  specific  a  type 
as  the  faoman,  sach  variations  are  not  tnioommon.     Soppos- 
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tbcn,  tltat  the  muaclen  liiivo  here  boon  mocliStfd  Bomo- 
in  the  direction  of  malliformity,  a  further  apecializa- 
lOB  of  moTDmoDtM  buoomoa  possiblo.  For  a  discbarge 
m  Urgelj  by  Hoitw  6.hKA  of  tbo  iudpiuut  optic 
ttaa  by  others,  will,  on  arrinng  at  tJie  central 
gsnglioD,  difliiso  itsolf  not  qoito  in  Uie  aotoe  way  as  one 
brought  by  ■13  the  fibre*  in  equul  unioimtii.  Kvnco  two 
Bomeiriiat  difierent  discharges  taking  somewhat  uulike 
courses  throng  the  control  plvxas  of  fibres  aud  cells,  and  issu- 
ing in  their  miiltijilied  amounLa  through  a  bundle  of  cffcTcnt 
fibres,  will  seyeraliy  affect  this  in  diverse  ways — some  fibres 
of  the  bundle  taking  moro  of  tho  one  discharge  aud  some 
mora  of  the  other.  Ho  that  if  the  nuMwes  of  contractile 
lubstance  to  which  this  bundle  <^  efferent  fibres  is  distributed 
capable  of  any  acpantonoaa  in  their  actions,  the  two 
go*  will  work  on  them  unlike  eflects,  and  llic  motions 
:oed  will  not  be  the  saiuc.  Kow  Uie  diQeroucot  in  the 
produced  motions,  relatively  to  tho  objects  causing  theiie 
cial  impressions,  are  almost  certain  to  be  odvmatageoaa  «■ 
iftadvnulaguouti.  And,  aa  before,  the  structures  producing 
motions  that  are  on  the  average  advantageous  will  conduce 
to  the  long  life  of  the  individual ;  will  ho  developed  by  their 
ipeated  actions  during  this  long  life;  and  will  be  be- 
oathed  with  some  functionully-prodaced  improvements 
poBtccity, 


It  is  not,  I  think,  difficult  to  see  that  the  same 

fi«atiouu  to  hold }   aud  that  through  succeastva 

etages  of  analogous  kindu,  nervous  sjtrtvm:}  may  go 

oomphcating.     Lot  ns  glance  at  the  processes  that  are 

ely  to  occur  in  a  central  gangliun  that  receives  aud  sends 

f  ut  many  compound  huiidles  of  uiirve-fibrtv. 

Aa  implied  by  what  haa  been  said  above,  when  com- 
pound affL-reut  bundles  become  channels  of  commnnicatioQ 
Irom  E«n8e>orgauE  BOYcrally  composed  of  many  iwparato 
eleineutii,  the  discharges  they  can-y  into  the  central  gang- 
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BDppIy.  The  motioiui  tlxat  will  bo  gpno  throngh  when  tho 
re&ex  ocUon  takea  place,  are  sur«  to  bo  aomowhab  modifiwl 
by  ihcmo  statM  of  tonaiou  prerioasty  givon  to  moades  not 
immediately  conocrned.  Tho  modification  may  or  may  not 
tend  to  compeosato  for  the  motioa  whioli  the  obj«ct  had 
wbcii  it  rvschod  tbo  point  wh«ro  roflox  action  was  set  ap. 
But  if,  by  tending  to  compensate  for  this  motion,  the 
modification  ia  beneficial,  tlio  atnicturo  prodncbg  it  will 
bo  further  derelopod ;  and,  aa  before,  will  be  establisliod  as 
an  addittonnl  ailjostmcnt  of  inner  relationa  to  outer  rela- 
tions. 

Before  proceeding  let  ua  Dote,  aa  bearing  on  the  intor- 
prvtations  given  in  preceding  porta  of  this  work,  as  well 
M  oa  iDtorpictationa  about  to  bo  givon,  that,  aa  abere 
noderstoed,  each  of  these  adjoattnents  of  Inner  to  ontor 
relations  which  eventoally  becomes  aotomatic,  pasaes 
through  etagca  in  which  it  is  not  automatic.  It  bogias 
aa  a  alight  tendency  for  an  impression  or  imprcesious  to 
excite  some  mosole  or  moscles  more  than  the  rest. 
During  this  stage  the  passage  of  tho  distnrbanco  throngh 
the  chief  nomnu  oontre  ia  slow,  hcaitsting,  irregular. 
The  Bense>impressionB  being  an  appreciable  time  in  tlie 
nervous  c«ntro  before  they  produce  partial  motor  cxcito- 
monta,  remain  present  thcru  as  Hcosc-imprcKsions;  and  are 
tlien  the  cqnt^-aleiits  of  what,  in  higher  creatures,  we  call 
sensations.  Similarly,  the  nascent  motor  excitements  are 
tho  equiralcnts  of  what,  in  higher  creaturei,  are  the  ideas 
of  the  contractions  to  bo  produced.  Gradually  as,  by 
repetition  in  the  individual  and  in  the  succession  of  indi- 
viduals, thl»  udditiomil  connexion  between  impressions  and 
motions  becomes  more  definite,  and  the  seqnence  more 
rapid,  that  lipfc:  in  it  which  is  cither  oon-sciousQess  or  the 
honiulogue  of  conscieusness,  becomes  shorter,  and  the  pro* 
cesa  passes  into  the  purely  automatic. 
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$  2S6.  WliCD  instead  of  aerres  or  touch  procttmling  froa 
ft  dozen  or  »  score  of  tentaclea,  we  hare  to  deal  with  iniilti- 
Indus  of  sQcIi  norvos  proccdding  from  oD  parts  of  thp  skin— 
wheo  instead  of  u  simpld  eye,  or  an  eyo  containiiig  hot  fe> 
retinal  elements,  we  take  an  eye  haring  a  retina  nude  op  ot 
thousaads  of  clcmonts,  ouch  of  which  yields  a  sepsiato  in- 
pn>iui ion— whoa  bundles  of  afTerent  fibros  from  eomplei 
organs  of  hearing,  taste,  and  BmcU  have  to  be  taken  into 
account— when  the  stimuli  carriod  in  ovtr-rwrymg  ■monDU 
and  oombinntionit  Uiroiigh  tbc»o  rvdpio-motor  gtroctnrw 
have  to  be  traced  in  their  effects  upon  aimilarly-oompoaaded 
dirigo-molor  stmctaros;  explanations  of  tho  kind  attemptod 
in  the  foregoing  pages  become  very  difficult  if  not  im* 
possible.  But  though  wo  cannot  hope  to  interpret  spect-  J 
fioally  the  higher  complications  of  ntrrvons  development,  wo  I 
way  hope  to  form  some  general  idea  of  tbo  ways  ia  whicb 
tiio  procesMS  traced  thua  far  may  work  ont  rcaults  stUl 
more  involved.  To  focilitato  tho  formation  of  sach  geoetal 
idea,  it  will  be  well  u>  oontomplate  afresh  tho  charactOT) 
of  the  evolution  wo  have  followed  thus  far—- changing 
■onowhst  the  point  of  view,  re-inforcing  some  of  the  ooo- 
dusions  reached,  and  developing  oUutrs  a  stage.  We  dnU 
then  be  better  able  to  sco  where  further  evolution  along  the 
Moe  linn  is  likoly  to  carry  us. 
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^  2S7.  So  long  OS  thoro  exists  bat  a  single  aOerGiit  ii«it» 
itnd  li  single  musclb  Buppliod  by  tlw  nccompaojriD^  efferent 
nerve,  external  stimali  will  produce  but  ono  kind  oT  tLCtion, 
Tar3fing  only  in  degree.  Even  when  the  cpi-pcripkcnd  im- 
preaitiona  arc  roooived  st  any  or  all  ofuutncrons  points,  such 
aa  the  enda  of  tentaclee,  ii  muat  still  happen  thai  wkilo  tlie 
motor  apparatus  remains  qnito  siinplc,  no  modilinttions  in 
the  croaturo'B  adjostmenbi  can  be  made  beyond  tlio  grvntor 
or  loss  pronptaeas  and  strength  of  tho  indacod  contractions. 

Such  amall  chango  aa  a  biliircation  and  doablo  insortion 
of  the  mnacalar  bundles,  makes  possible  some  dliTereuoe  in 
the  kbd  of  effect  oonsequent  on  difference  in  the  kind  of 
stimulation.  And  as  tJio  norvo-miucalar  sytit^ini  becomes 
more  complex,  it  becomes  possible  for  various  unlike  seta  of 
epi-pcriphoral  imprcsaioos  to  produce  Tsrious  milike  com- 
Iti'mit  inns  of  muiK'uIiu-  actions. 

But  tJiis  compounding  of  stimuli  ivi«ilt«  in  tbo  appro- 
priate compounding  of  uiovements,  only  on  condition  that 
the  oerrous  centres  haro  binconio  proportionnU'ly  com- 
pounded. The  ruqiiircd  compounding  of  them  iii  in  priuciple 
thia : — ^The  connexiona  of  their  fibres  most  bo  Each  that 
when  any  set  of  external  relations  to  which  tlio  nets 
aro  to  bo  adjttHti^d,  boa  b<.H;n  improassd  on  the  senses,  tbo 
special  cluster  of  stimulations  produced,  being  carried  along 
Tarions  afferent  nerves,  is,  in  tbo  central  pk-xtis,  ho  rc- 
distribnted  that,  in  jiasaiiig  out  again,  it  diiicluu-ge^  itsoU 
through  particular  seta  of  motor-fibres  in  particular  pro- 
portions. 

Every  further  re-distribution  of  this  kind  implies  addi- 
tional place*  for  convergence  and  divergence  of  the  nervo- 
wavoa— odditionid  ganglionic  corposclcs.  If  a  certain  group 
of  incoming  tibree  brings  norro-warcs  bearing  certain 
proportions  to  ono  another,  the  appropriate  group  of  oaU 
going  fibres  cannot  have  its  components  a^ted  in  the 
requisite  dcgrcva  nnleas  there  (sxvtU  between  the  two  groupa 
a  duly  adjusted  »et  of  convergent  and  divergont  channels. 
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this  dtstftnoo,  tho  difliiacd  discharge  ia,  on  some  occaaioa, 
so  dlstribnted  throughout  tho  mnsculitr  itystvin  as  to  cause 
a  slight  forward  moTeineut  of  the  body.  8uccci4  will 
occur  inittciul  of  fat) ore ;  and  nftcr  aococEs  will  imme- 
diately oome  oortoiii  ])Ii>nfitimblv  sousntions  with  nn  ftcoom- 
pnnying  large  di&agbt  of  nervous  energy  towards  tho 
otgans  cmployotl  in  cnting,  &c.  That  is  to  say,  tho  liiioa 
of  norvoos  oomtnunication  tltruugh  which  Uio  diirii»i.!d  di»- 
charg«  h&pfKin«d  in  this  case  to  pass,  have  opened  a  new 
way  to  oortoin  wido  chanochi  of  tmoapo;  and,  oonitvftuc&tly, 
tliey  hare  suddenly  kecomo  linea  throng^li  which  a  largo 
quantity  of  molocular  tnotioD  is  drawn,  and  lines  which  aro 
HO   rendvrc^   more  piTmcahla  than  before.  On 

recanonco  of  the  oirciimstancos,  theso  inugculur  niuvumviils 
that  were  followed  by  sucocss  aro  likely  to  bo  ropeatcd ; 
wiint  was  at  Grat  an  aociditiititl  combinntiun  of  motions  will 
now  be  a  combination  having  considerablo  probability. 
For  when  on  Huch  subscqntnt  occasion  the  viniud  impm- 
Hions  liavtt  produced  noaccut  tcudoucies  to  the  acts  approxi- 
mately  fitted  to  seise  the  object,  and  when  tliroofh  tlicse 
there  are  nasccntty  cxcit^'d  all  tlio  sUttoi,  aensory  and 
notor,  which  accouipauy  capture,  it  must  happen  tliat 
among  the  links  in  the  connected  excitations  there  will 
be  excitations  of  thoso  fibres  and  colls  through  which,  ou 
the  piXTTioiis  occasion,  th^^  diffused  discharge  brought  about 
the  actions  Uiat  caused  aucoostt.  'Hie  ti-udoncy  for  the 
diffused  discharge  to  follow  these  linos  will  obviously  bo 
greater  than  before;  and  tho  prubtibility  of  a  »ucoe»*fulIy 
modified  action  will  therefore  bo  greater  than  before. 
Every  repetition  of  it  will  mako  «till  inoro  pcruKiiblo  tho 
new  channelB,  and  iucroa.-<o  tlie  probability  of  Bubse<iuent 
repetitions;  until  at  Iciiglh  the  nervous  connexions  become 
organized. 

One  oiber  general  fact  must  bo  insiiited  iipon.  As  waa 
pointed  out  at  the  clostc  of  the  last  chapter,  advancing 
complexity   of   nervous    orgaui:uiticn    necessitates  an  in- 
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Cranng  qnantity   of  excitations   tliat   do   not   oaaao  mi>. 
tionfl.     A  crcftture  in  nliioh  ihe  coupoaud  itnpresiioD  pro 
dacod  hy  a  epecial  object  occapyiag  a   apccial   pDiiUan. 
oronflee    the    muscular    actions    cSectiog    captttre   of  tke 
object,  is  a  civataro  wkicb,  hy  irapltottion,  perpetoaU;  te> 
ccircs  other  componnd  inprewious  from  objects  oocnpTug  | 
otbcr  positions.     Each  paasiiig  thin^,  aa  well  aa  everj  tlui^| 
passed,  sends  into  it«  nerroos  ccntrra  mrioasly<coralHB 
waves  of  disturbcmov,  which  ooarao  through  their  fibres  aul  { 
cells  in  crcr-vatying  oombin&tions,  aiul  which,  haTiBg  no 
Bpodal  connexiona  with  special  motor  adjastmenta,  simply 
diffuse  thomselTca  without  any  moro  specific  effect  Umn 
that  of  nugiiii^nting   the   general   discharge   to   the  Tttal 
organs  and  muscular  qrstem  at  large.     These   are  what, 
under  thoir  subjecttTO  aspects,  we  call  ffolings  and  ideas. 
And,  mnnifc«l]y,  the  more  extensiro  nad  more  "ttrimtfl  thai 
central  plexoa  grows,  the  more  deta^tL  may  these  becoavj 
from  the  actions — tbe  more  maj  the  impreesiona  produced  | 
by  things  and  relations  rorcrbcnrtv  throagh  the  Derroita 
sysU-m — the  more  may  there  arise  traius  of  thought, 

§  238.  Thus  mdch  pnnniaod,  lot  tis  try  to  conceive  hnSP 
compound  co-ordinntiou  passes  into  doubly-oompoond  (»• 
oi-dioation.  A  brood  contrast  exists  between  the  two;  and 
we  slull  litid  reasons  additional  to  those  before  given  (}  22) 
for  assigning  the  function  of  doubly-oomponsd  co-ordinatioQ 
to  the  highest  norroas  centres. 

Lot  Fig.  14  represent,  diagrsmmatically,  the  diief  ner- 
ftfl4,  VOU9  centre,  now  oon- 

siderably  evolved,  te 
which  aSerent  fibres 
bring  all  ordcn  efj 
epi-peripberal  feelings; 
andlrom  which  eficrrnl 
librvs  carry  to  tbe 
muavles,  llic  stimuli  producing  their  appmpriately-combioed 
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contrncUoDs.  And  Buppofte  thai  whilo  other  p&rts  or  it  bare 
for  their  fonctions  the  co-ordination  of  those  epi-periplicml 
fooGnga  which  are  least  relational,  tba  part  A  co>ordinatE!3 
the  most  relittioiuil  feelings  with  one  another  and  with  tho 
appropriate  motions.  Or,  to  epoak  specifically,  sappowo 
thftt  A  ia  the  part  of  the  oontral  plozus  whoro  the 
compoand  visnal  impreasiona  joined  with  the  oompoond 
iropresaiona  from  tho  eyo-mtiE«lc8,  aro  bronght  into  ad- 
jnstcd  relations  with  Uioso  combined  muscular  foclinga 
and  accompanying  feelings  of  touch  which  are  implivd  by 
actions  of  the  limba  under  guidance  of  the  eyes.  Then 
this  part  will  bo  the  one  to  which  are  bronght  the  meet 
involved  clnxtora  of  feeling*  in  ever-varying  proportionB 
tfarongh  mnltilndinons  fibrea;  and  one  &oro  which  iasne 
throagh  miiltitadinoaa  fibroa  in  ever-varying  proportiema 
tho  must  complicatixl  motor  impulsea.  By  implication, 
each  apecial  adjustment  of  the  mnscnlar  motions  to  the 
risnal  impressions  mnst  have  id  this  part  it»  co-ordinnting 
plexQS  of  converging  and  diverging  fibres  with  their  point* 
of  junction — a  plexus  which,  while  having  many  eletnenta 
in  common  with  tho  plesnse-s  that  effect  other  oo-ordipa- 
tionx,  must  have  some  elements  peculiar  to  itaelf.  Wliencii 
it  follows  that  in  proportion  aa  these  apecial  adjuatmentit 
become  more  nnmoroti»,  there  mnst  bo  a  multiplication  of 
the  elements  peculiar  to  each.  ConscqucnUy,  if  some  one 
group  of  tlieae  co>ordtuatiug  plexuses  takes  on  a  relatively 
great  dorelopment,  in  answer  to  tho  relatively  tmraenae 
sphere  for  new  iidjustmeats  wliich  certain  environing  con- 
ditions furnish,  wft  may  expect  one  part  of  thia  region  A, 
to  become  protu1>erant,  as  at  A'.  And  if  these  mnltitndi- 
noua  new  co-ordinating  plexusea,  growing  continually  more 
involved  as  they  grow  more  numerous,  admit  of  accumula- 
tioa  without  limit,  we  may  expect  a  growth  of  this  pro- 
tuberance. Wo  shall  soon  see  that  these  suppositions  and 
inferooces  are  parullolod  by  facta. 
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§  239.  Viatuil  impressions  and  their  oonoomitanta  are  so> 
or^in&bed  with  muscular  actions  and  their  cooccnnitaDts  a 
two  waya — the  one  direct,  ths  other  indirect.  Tho  iinA 
co-ordinations  inclnde  each  m  aro  possible  to  a  ci 

changing  tho  relatirc  povitionsnf  ita  parta  without  el        

its  positioa  in  space.  The  indirect  co^rdinationa  include 
auch  as  are  possible  only  by  changing  ita  position  in  apace 
as  well  as  changing  th«  relaUro  poaitiona  of  ita  parta.  Let 
09  contntiit  tlic^sc  two  orders. 

Wilhont  moving  &om  the  spot  on  which  I  stand,  I  can 
explore  very  complctdy  all  things  within  reach  of  royhao^; 
and  tho  oombintHi  sote  of  fvclingtt  I  got  have  a  certain  du> 
tioctive  character  of  great  significance.  From  each  of  these 
things  X  can  derive,  ■eimtiUanwiu'Iy,  four  clustera  of  sonaatiOBl 
— those  it  }-iu]ds  my  retinae,  those  which  como  from 
BpeotaUy-adjuatcd  muKctea  of  iny  eyes  and  head,  thoiae 
oome  from  the  mnaclea  of  the  arm  and  hand  by  whidi  I  lay 
hold  of  it,  and  those  given  me  by  ita  oontoct  witli  the  ekio 
of  my  fingers.  The  order  of  oo-ordinutious  which  ham 
this  important  cltaracter  in  common,  fiilU  iu(o  two 
genera.  One  extensive  genus  of  qaadrnply^cln^ 

tcTcd  sensations  I  get  by  exploring  the  snrfacos  of  my  body 
niiil  liinba.  I  can  ndjost  my  eye*  ho  na  to  koo  my  hands 
wfailo  they  move  over  my  fe«t;  I  can  nse  one  hand  to 
examine  tactually  the  othor  hand  and  arm,  and  can  ohaorvo 
with  my  eyes,  as  well  aa  feel  with  ray  mnsoles,  the  move* 
menla  I  am  maldng.  The  distinctive  trait  of  qnadmply- 
clnstcrod  sonsationa  of  this  gonas,  is  that  each  of 
contains  two  sots  of  tactual  seusalious^-ono  net  co] 
from  the  parta  touched  and  the  other  from  tbe  parts  touch- 
ing them.  Indeed  we  may  say  that  thi>y  aro  thus  character- 
ized  by  being  qaintuply-clustcr^d.  A  moch  toon 

cxtcnaire  genus,  distingaiahed  by  severally  containing  only 
a  aingto  tactual  cluster,  I  got  from  all  tho  objods  that  oxist 
within  a  range  of  threo  foot  or  so  on  each  stde  and  in  front. 
Ma  well  as  above  and  below.     I  can  stoop  down  to  loach 
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iin^  lying  nvar  my  feat  and  see  that  I  tonch  it.  Without 
ch&oging  my  pliice,  I  cau  Kucr.v«sivi>ly  raJMt  my  haiid  to 
tako  dovra  my  hat,  grnap  an  nmbrolla-haadte,  touch  tho 
book  of  &  bftll  chftir,  lay  hold  of  n  letter  wuiting  for  mo. 
Bach  of  th&se  acts  givi^  mo  a  special  gronp  of  imprsRKions 
of  colour  Bod  form,  a  special  groap  of  moscvlar  feetiugfi 
from  liic  inuKcIra  of  the  vfoi  and  hood,  &  special  group  from 
the  muack-H  of  the  nrm  and  hand,  a  special  group  from  tlio 
skio  of  ihs  fingfira ;  aud  performanoe  of  each  aci  implies 
Hpi.'cial  co-ordination  of  tho  special  gronps.  Thus 

tlio  region  of  Epuco  occupied  by  my  body  and  by  things 
immediately  around  it,  fumiiihm  nsmcrous  compound  clusters 
of  sensations,  aererally  having  tJio  pi^culiiu-ity  tlrnt  their 
components  can  «o-Grt<f  in  eotueiousnets.  Within  this  raugo 
the  omtditions  nro  such  that  an  object  which  yields  mo  groups 
of  feelings  through  the  eye  and  through  tlie  eye-muairlea, 
may,  by  going  through  a  certain  series  of  moacular  feelings, 
bo  mode  to  yield  me  a  group  of  tactual  feelings  joined  wiUi 
a  group  of  fuclinga  of  mascnlnr  toniiion  ;  and  these  addi> 
tiooal  groups  may  bo  brought  into  juxtaposition  in  oon- 
KCiousnosa  with  the  first  groups,  without  the*/!  first  ijrottps 
being  in  any  degrw  cluxnged. 

This  immense  order  of  oo-ordinationa  ii  not  absolutely 
domarcated  from  the  far  more  immenao  order  to  which  we 
shall  immediately  pitsn  :  Miere  is  n  border  region  common  to 
tho  two.  While  I  keep  my  feet  and  body  quite  fixed,  there 
i«  a  definite  limit  to  tho  range  of  my  Iiands  and  therefore  to 
the  region  within  which  objecta  can  yield  mo  elu^UTcd  feelings 
co-ordinated  in  tho  way  dutcribed.  But  by  leaning  forward 
or  on  ono  cido,  and  atill  moro  by  putting  out  one  foot  while 
keeping  the  other  stationary,  I  can  reach  additional  ob- 
jects, and  make  them  yifid  nie  combined  sets  of  feelings  very 
msoh  like  the  preceding  ones.  Thoy  aro  not  c|uito  like 
however  ;  for  each  of  them  coutuins  certain  additional 
denents—thc  feelings  accompanying  tht>  parliid  L-hitngc  uf 
plaoo.     Theso  feelings  form  an  intercalated  set  of  links  by 
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iter.  For  the  oriffiniil  vishiiI  cluster  never  it 
brought  into  direct  relation  witJi  the  tactual  duster. 
That  which  is  bro^ht  into  direct  roUtion  mth  the 
t&ctoal  cluster  ia  aiioth<>r  visual  cliuter  (alwajB  krger 
and  nlvruya  Komcwhat  diffijreitt  in  form)  whidi  has  boca 
snbstitated  for  tho  origioal  cliintor.  To  excmpliTy  by 
symbols — if  tho  Bet  of  feelings  yielded  to  the  eye  and  ey^ 
moHclcs  by  u  distunt'  objoct  bu  ciiUvd  A,  then  before  tbo  acta 
of  feelings  which  the  object  will  {pre  to  the  fingers  and 
arm-masclcs  ran  be  had,  a  muBt  go  through  a  series  of 
tmnsformatioiu  a.  A,  A,  A.  Tho  origi;u>l  viaual  cluster 
comes  to  be  co-ordinated  with  the  corresponding  tactual 
cInsttT,  onlj-  through  a  scries  of  risual  clnstera  which  hare 
a  cerUiiu  dviK-ndenco  on  tho  scrica  of  looomotiro  clus- 
ters. Nor  is  this  all.  Like  changes  hare  occurred 
is  the  visual  clusters  produced  by  other  objccta  within  sight, 
llicxc,  too,  hare  ondergono  ouInrgcRicut^,  and  alterations 
in  the  relations  of  their  parts;  and  many  of  them  hare 
disappeared  laterally  from  the  field  of  view.  So  that 
CHtablixhmcnt  of  ono  of  thrae  odyiislraenU  in  which  oar 
eyes  guide  our  limbK  to  tuaiiipiilate  things  at  a  distance, 
implies  co-ordinations  twt  only  of  grcnt  complexity  in 
comparisoD  with  those  reqoircd  for  moDipulatiug  things 
cIo«e  to  n»,  but  co-ordinations  that  are  made  more  com- 
plex by  the  introduction  of  new  elements  combined  in 
now  ways. 


§  240.  In  asking  bow   auch  higher  co-ordimitionn   uro 

OTOlrod  oat  of  lowvr  ones,  and  how  tho  tttructure  of  the 

aarrotts  syaUan  beoomea  progreBsivcly  complicated  in  such 

way  as  to  achieve  ihcm,  the  cardinul  Cuct  Uf  bo  rvmembored 

that   such    higher   co-ordinntion   are   effected   by  inter- 

iiatioiu   of  new   cluiitored    states    between    the  origidal 

Ttostered  states.     Hence  it  ia  to  be  expected  that  in  tho 

ous    apparatus   which    nchiovos    tbcoi,   Uiviv    must    b« 

Itorcnliitvd  ploxusoe  of  fibres  and  ccIU. 


bj  an  object  aeen  wittin  rmch  ;  if  at  fr  arc  the  roota  of  fibiW 
wltich  co-opornU)  wkeii  tiua  object  is  grasped ;  and  if  bfr- 
twocn  a  and  &  lie  the  co-ordinating  plexasca  through  irhich 
the  oompoaad  sensory  cxcltcntouU  lead  to  thoso  contponad 
motor  exoiuimenta  Uiac  caaae  proheuiiou  of  Uie  object,  not 
when  in  one  position  only  but  when  in  tlie  varioas  positioiu 
it  may  occupy  wiUiin  roach ;  what  will  happen  if  sooje  stcp« 
have  to  bo  taken  bcforo  the  viaaai  impression  is  followed  by 
prchoneion  t  Tho  refipio'molvr  and  dirufO'tnoior  changes 
gone;  through  during  these  actjt  of  looouotiou,  imply  auniliy 
oonpoond  co-ordinations  n-ith  ihoir  correlativo  plexuses. 
Whatever  sets  of  plczoHcs  nru  sncooeiirtily  so  excited  thai 
tho  fibres  at  h  are  eventually  actod  on  in  the  way  re- 
quired to  caiuo  prohension,  it  must  happen  that  tlicae 
•Ota  of  ploxttftca  will  bccumo  a  network  of  Vmea  of  least 
rosistenoc.  For  u  shown  in  §  237,  moecnlar  oo-ordlnv 
tiona  that  fail  have,  otlMT  Uiisga  equal,  leu  tgodeooy  to  bu 
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fOfWAtod  wheo  the  same  conditioois  rocar  tbaa  tfaoao  Uiat 
iocoeed ;  b<-cuuiic  thosa  tbat  anoccod  open  lines  of  discharge 
tliat  draw  oS*  largo  tunoiiirts  of  tnoleciilKr  motion.  Bctwocn 
a  and  h,  tbcroforc,  there  iriU  arise  iat«rcaUted  aets  of 
ploxtiflc-it  which  co-ordinat«  tho  snoceasiro  locomotions  and 
ftocompanyiti^  visual  iinpreasioua  gone  through  hctwoon  thu 
receipt  of  the  originat  visual  improesion  and  the  perfonn- 
■nco  of  th»  CTcntoal  prafaension.  These  sots  of  ploxnscs 
ttost  be  Tory  immeroun.  SuppoHiiig  the  ohjoct  to  bo  ono 
■tep  oat  of  roach,  it  may  occupy  multitndiitona  positions, 
high  or  low,  to  tlie  right  or  k'lt ;  and  the  required  co-ordinat- 
ing plexiiH  for  each  poaition,  while  it  hiu)  much  in  cominoo 
with  those  for  adjacent  positions,  must  have  something 
different.  But  the  Epacu  between  a  and  h  is  already 
occupied  by  the  plexuses  wliicli  effect  the  direct  co-ordii)*- 
tions.  Hence  the  intercaUtod  pleroses  which  effect  these 
indirect  co-ordinations,  mnst  be  Euper-poaod,  as  at  <I ;  and  tho 
i-ordinating  discharges  miiitt  take  roundabout  oourwcs,  lui 
^«hown  by  the  arrow. 

Each  such  position  being  reached  through  i-iswd  nod 
moscnlar  co-ordinations  which  are,  within  narrow  limitH,  tho 
Mmo  for  all  members  of  a  species,  it  follows  that  there  vrill 
eventually  arise  in  tho  species  an  organiited  set  of  con- 
nexions snob  that  tho  visual  impression  produced  by  an 
object  in  that  position  and  the  moscnlar  actions  by  which  it 
may  be  grasped  are  definitely  correlated.  Ijttio  by  little 
0  positions  composing  widi-r  and  wider  spheres  of  spooo 
ij  come  tn  be  thos  mentally  posse-sscd ;  wbtlo  there  is  a 
concurrent  enlargement  of  the  superior  co-ordinating  centre, 
by  the  intercalation  of  new  co-ordinating  plexuses  at  ita 
peripheiy,  aa  shown  at  «,/,  3. 


5  2'H,  One  further  elaboration  remains.  To  render  tho 
exposition  of  this  donbly -compound  co-ordinatiun  less 
difllcnit  to  follow,  I  haro  Ums  iar  treated  of  it  as  though 
the  relational  elements  involred  were  all  of  one  class.    Bat 
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in  reality  thoro  arc  tiro  distinct  clasww  of  tlivm,  rcqniriiiif 
distinct  mntrm  of  co^ordinatioii. 

So  long  as  the  risnal,  muscolar,  and  tactnat  iiupreanoDi 
to  be  co-ordinitU.-d,  rcfvr  pxcltiitivoly  to  objects  within  radii 
tlio  relations  of  successioa  and  the  rolatiouit  of  oo-existCBW 
are  not  doGniteljr  parted.  It  is  trae  that  when  anytliii^; 
witbiu  tliiii  range  baa  yielded  iU  visual  impresaiotts,  a  certain 
eeriea  of  mnacalar  states  has  to  bo  gone  through  befon  it 
yields  its  tactual  imprpseiona.  Bat  when  theae  have  been 
gone  through,  the  rieual  impressions  a»  at  first  roc;civi?d  and 
the  tactual  irapresnions  oa  sabseqneatly  gained,  oo-oxut — I 
can  continnonsly  gaze  at  the  thing  and  oontiaooasly  graep 
it.  IklorcoTCr,  it  ia  to  bo  noted  that  in  all  tbnso  cases  tlw 
order  of  seqannco  in  the  coDMaooaDeat  of  Tisoat  impresaiou 
and  tactnal  impresaiona  nay  be  invortcd — I  can  feel  iha 
thing  first  and  eco  it  afUrr.  But  when  vru  pas«  from  these 
compound  co-ordinations  to  the  donbly-compooDd  oo- 
ordinationa,  the  clcmenta  of  sncoesakiQ  become  of  tw 
Ives  importance  than  the  elements  of  oo-exist«nce. 
Tlio  s<frial  states  gone  through  can  no  longer  b«  dropptd 
out  of  the  group,  and  the  acqnimoe  from  visoal  to  tacUial 
cannot  by  any  posaibility  be  inverted.  That  is  to  ny, 
the  time-relations  and  the  epace-r«lalionB  have  bocomo 
dintinotly  diCTcrontiatod.  Thiu  needs  some  fvirthcr  explana* 
tion.  When  I  wullc  towards  an  object,  mcoonini 

clostCTB  of  mnscnlar  and  tactual  feelings  are  ini|died  by  the 
ntcpH  I  make;  tbvru  is  an  accompanying  soriea  of  gradnatly- 
<iiitargiiig  And  othcm'iKo-changing  vi.'<ual  improssions  (nxn 
the  object  as  I  approach  it;  and  aerial  changes,  more 
iiomcroaa  and  complicated,  are  produced  through  my  qres 
by  adjacent  objects.  All  of  Ihcso  anocctuitms,  if  I  koep  my 
eyes  open,  and  ceriain  of  them  even  if  I  close  my  oym^ 
miuit  be  gone  throngh  before  tbe  tactoal  impresaiona  lo  I 
reccircd  from  Iho  object  con  bo  had.  Tho  visnal  imj 
which  the  object  mado  on  mo  bt-fore  I  moved  towards  it, 
can  be  brought  into  relation  willi  tltia  toctiud  impressMO 
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only  tfaroagh  cortain  serial  eUtos ;  and  these  not  only  form 
wi  iudiapousnble  chitia  by  wliiuh  tho  iuitiial  and  tcrmiual 
clusters  of  states  are  bound  togetitcr,  bat  thoy  form  a  diain 
no  ono  link  of  wliich  can  be  taken  out  of  ita  plucc — thoir 
unirr  is  fixed.  Ht-ro  then  wo  havo  co-ordtuatloiu 

iu  Space  and  co-ordinal  ions  in  l^ino  uniting  to  achiere  the 
entire  coordination.  Before  a  etcp  is  taken  towards  tJbo 
obj«ot^  tbo  impreaiiions  made  by  it  and  all  things  around, 
Btand  in  a  plexns  of  relations  of  co-cxiBt«nco.  Encli  Htop 
implies  moBcnlar  nod  toctnal  seqaencee  accompanied  by 
numiiroos  Tisiuil  scfjac-ners ;  and  the  stop  ends  by  bringing 
nboQt  a  modified  plexus  of  oo-exintoooos.  Tbo  two  orders 
of  relatioDS  are  therefore  correlatives,  and  aorvc  to  interpret 
one  imotlicr.  Without  some  means  of  registering  the  series 
of  motions  to  bo  gone  through  in  reaching  the  object,  there 
could  be  no  conscionsnesa  of  ita  distance.  Without  con- 
eciousness  of  its  distance  the  mnscular  feelings  gone  through 
could  liare  no  meanings  in  tfaonght  as  the  equiralents  of 
certain  spaces  traversed. 

But  the  diflcrcntiatien  of  those  two  great  orders  of  rch^ 
tioas  implies  a  diSerentiation  of  co-ordinating  centrvs. 
What  form  this  difFercntiatioti  takes  among  inferior  tj'pes  ef 
aniuuds  we  need  not  here  inquire.  In  the  highest  er  rerte- 
brate  type,  however,  there  are,  as  before  pointed  out,  reasons 
fer  coDcloding  that  the  ccrobellnm  is  the  organ  of  doubly- 
compound  oo-ordinatioa  iu  Space  while  the  corobruiu  is 
the  organ  of  doubly-compound  co-ordination  in  Time. 
To  ths  reasons  bofoTO  assigned  for  tin»  conclnsion  I  may 
here  add  boido  otht-rs.  One  is  that   thcHO   two 

ttupreino  nervx>u»  centres  are  pedunculated  masses  growing 
out  rif  tba  enlarged  and  differentiated  extremity  of  the 
spinal  chord,  much  as  we  might  expect  the  centres  of 
doubly-compound  co-ordination  to  grow  out  of  the  centre 
of  cumpound  co-ordination  Another  is  that  they 

[HvBerve  a  general  relation&hip  in  thojr  development.  From 
fi)diesupward:5  thoircvolution  gees  on,  if  net  with  equal  steps, 
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still  ia  BomoLhiug  like  proportion.  This  is  a  trait  to  bo  »• 
pccted ;  since  the  grvMcr  Oovclopmonts  of  seaaee  and  limba 
which  tlicjr  nccompunjr  impl;  BiinultwaeouRly-incmsrd  ex- 
p«-iciic<!K  of  time-rclationa  oad  Bpaoo>relattoiis.  Ab  tc 
npproadi  the  highest  vcrUtbralo  types  the  cerobrom  denlopt 
At  a  greater  rote  th&n  the  c«reb«11utn — a  (met  oUo  to  be 
antlcipntctl.  For  in  the  eimpler  Tertcbrate  aaim&ls  ih»  only 
time-rcltitiona  appreciable  &ro  those  disclosed  along  wiQi 
Hpace-reTatioDsbfuvtsof  locomeiion.  But  in  tfau  moracom- 
ploxrurt«bmtcftiuniat3,whoae  organised  Qxpcricucea  of  time* 
relations  thus  acquired  yield  mcasaros  of  duration  of  aoiM 
length,  other  orders  of  HcqncDOCS  bocomo  cognizablo ;  wid  U>o 
BOTTonM  ociitre  in  which  tiine>relationa  are  oo-or^aated 
Ihna  acquires   fonctions  pecolisr  to  itself.  Tbe 

oompoaitjons  of  these  tvro  groat  centres  harmonize  with  the 
hypothesis.  The  procewa  doscribod  in  $  2'tO  implies  that  a 
contro  of  doubly-oomponnd  oo-ordinntioo  will  be  erolrcd  by 
tim  intercalation  of  plexuses  and  the  superposing  of  plexnsea 
fin  suoooniTC  strata — each  new  stimtum  added  at  tiiv  poti- 
phnry  of  the  mass  serving  to  ro>coordinate  the  co-ordinating 
plcxosea  below  it.  The  layem  of  cells  and  fibres  irid^ 
kh«  cerebcUam  aud  oerebmin  coutJtin,  seem  fit  to  coostifl^l 
appliances  of  this  kind.  Yet  again,  the  minate 

straetnro  of  the  ccrebollnm  ia  more  rpgnlar  than  that 
of  the  cerebrum;  and  thin  answers  to  the  comparatiro 
homogeneity  of  its  function.  Eren  from  tlie  bt^niuDg 
tBomo  such  difference  moat  tend  to  Arise.  Tho  ex- 
^perienccs  disclosing  rclatioDs  of  co>cxi8t6nce  in  apace 
hare  a  great  samoneas;  and  though  those  which  briog  a 
couBc-Jonsncas  of  isercaungly>rcniote  space  are  increasingly 
cumplcx,  yeb  the  complexity  increases  alW  a  simple  ays- 
tcmatio  manner.  If  all  movements  were  always  ntade  at  the 
same  velocities,  then  tho  time-relations  disclosed  in  loco, 
motion  would  be  as  uniform  a*  the  spocv-rclntions ;  and  the 
Dervims  centre  which  co-ordinated  the  actions  to  thum  might 
bo  equally  homogvoooua  in  structure.     But  since  tho  more- 
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meats  are  very  vanable  is  speed,  not  only  m  made  oa 

diffbreat  occ&sions,  «nd  aa  made  by  difH^rfitt  inuitclcs,  bat 

I      BTOn  as  tniido  by  tlio  same  masclo  during  different  parla 

^hof  its  contraction,  there  is  a  cause  of  hctrogcneity  in  the 

^Mo-ordioation  of  timo-rvlations  tvlitcH  wu  may  t-xpoct   to 

^Pdo  eacpraased  by  some  hefarogeneity  in  tlie  nervoufi  plcxusi.^ 

'     effecting  them.     Still  more  most  such  hetrogeneity   be 

looked  for  wIkmi   we  pass   to   time-relations  of  o,  faiglier 

^^order.     The  sequeucea  tliat  become  appreciablo  wlicn  intclii- 

^bcDce  becomes  high,  are  seqaencea  of  very  numerous  orders, 

^of  Tcry  various  Irngths,  and  between  terras  of  very  rorious 

complexities ;    ns  instonoe  the  oontnist  betneen  tho  sac- 

ceuion  of  sounds   in   npccch   and  tho  sucoes.<«ioa   of  tho 

MttSOns.     After  contemplating  tho  multitudes  of  these  time- 

i      relations  occurring  between  »U  kinds  of  things,  differing 

^baormottsly  in  their  durations,  and  having  coontless  degrees 

"of  heterogeneity,  we  eball  not  bo  surprised  to  find  that  tl» 

<ngan  of  doubly -com  pound  co-ordination  in  time  presents 

narked  QnlikenoBSCS  of  a  minate  stractore  in  its  difleront 

egkins. 


: 


242.  I  Doed  not  attempt  farther  to  complicate  this 
bj  indnding  those  uctious  in  which  tastes, 
,  BOmtds,  &o.,  play  a  part.  Alrt-ady  in  seeking  to  build 
up  a  general  conception  of  tho  process  of  oervooa  evolution 
in  it«  higher  Ktagcs  I  have  elubonttcd  tliu  argument  quite 
far  enongh-^porhaps  loo  far. 
■  Let  me,  indeed,  disclaim  tho  ondcavonr,  which  some  may 
Mipposu  I  have  been  making,  to  explain  the  process  in  fulL 
My  purpose  ban  beou  rather  to  make  the  possibility  of  such 
a  process  conceivable ;  and  I  have  taken  Epccilic  cahcs  and 
nwd  concrete  langusga  because  so  only  could  I  make 
myself  understood.  Ilio  actual  genesis  has  been  much 
more  involved  llian  that  which  I  have  described — «o  in- 
volved that  a  tniD  delioention,  even  could  it  be  made, 
Would  bo  scarcely  comprchL^siblo. 
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It  m&j  be  well  hero  Ui  repeat  the  caution  against  Bttadi- 
ing  literal  meanings  to  some  of  the  terms  used.  The  iater- 
prctations  of  such  phrases  as  "  nprvoua  conuexiona "  and 
"  plexuses  of  fibres,"  muet  not  be  too  strict.  We  are  not 
warranted  by  observation  in  supposing  that  "  connexioiu  " 
and  "  plexnsea "  are  quite  definite ;  nor  doea  the  argument 
require  us  so  to  suppose  them.     That  which  the  argument 


requires  is  a  plems  of 
stimuli  may  be  united 
impulses ;  and  these 
distinct  fibres  and  par 
through  the  imbedding 
that  in  the  nervous  str 
mental  actions  the  cdi> 
definitenesB,  and  that  ■ 


through  which  compound 
stributed  into  compound 
lay  be  formed  partly  of 
larked  lines  of  discbarga 
n.  Indeed  it  is  manifest 
lich  carry  on  the  higher 
lUBt  Lave  all  degrees  of 
■   part  of  them  most  ba 
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very  indefinite — the  ultimate  ramifications  of  the  chaonela 
throngh  which  the  discharges  £nd  their  ways  most  be 
invisible. 


CHAPTGB  VI. 

TCSCTIOXS  AS    BELATED   TO  THESE  STRC0TCBE8. 

$  243.  Id  tracing  out  the  gsncsia  of  ncrrotis  stractttroa, 
good  deal  lina  tedn  implied  respecting  tlic  Rcnosia  of  ac- 
mpanjiug  functions.  Fully  to  nndcTstand  the  niitures  of 
■e  fiiDCtioQH,  liowi^ver,  it  in  ncodful  to  oontcmplate  tliom 
^tetuselTeH  in  thoir  ascending  succession, 
^mnglioiit  tho  foregoing  argament,  fonctiona,  when  le- 
Tod  to,  h&ve  been  expressed  in  physiological  btngungo. 

remains  to  tranfitata  tliin  into  psycbologkal  languago. 
list  have  boon  considered  as  iacrt«suigly-<!omplcx  ncrrooa 
tions  vo  baro  now  to  consider  as  iiiorcaaingly>coRiplox 
mtal  states. 


§  244.  In  reflex  action  of  tbo  earliest  kind,  a  single 
mnlun  at  the  peripher}'  of  aa  afferent  nerve  sends  a  wave  c^ 
ilocator  change  to  a  nerve-centre,  whence,  through  ready* 
ide  obannols,  tho  wave  instantly  c«CApc«  in  n  more  or  leu 
^mented  form  along  an  efferent  nerve  and  oxrites  some 
JBU  or  organs— con tractilo  orgtimi  being  tltowo  to  which 
may  hero  confino  our  attention.  And  sncb  fidly- 
ablisbed  reflex  action,  not  delayed  a  moment  in  its  course, 
iinconacioa.>i, 

A.  compound  roflcx  action  thi^  ia  fully  cstabliabed, 
logh  implying  the  reception  of  peripheral  abunnU  by 
k1  iifTcrciit  Berres,   tbo   passagu  of   rosulting  wavos 
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tbrongh  a  googlionic  net-work,  and  the  emtaaion  of  du> 
I  ehai:ge8  through  motor  iierv<!S  more  or  less  nnmeroos,  it  also 
unconscious — the  passage  tliroagh  the  ccutrul  plexot  not 
occupyiog  the  Umo  which  coaMnouiiitcsa  implies. 

But  compouud  reflex  actions  in  which  tho  co-openUtng 
Btimnli  prodace  tlte  combiDed  motor  iinpuLtes  011I7  ofttT 
ft  pause,  caused  bf  incompk-tvucss  in  the  permeahitilf  <J 
tho  ccntrol  plexus,  may  bo  prMumed  to  hare  some  aocom- 
pauving  consciousness — some  feeling  that  occnptct  th* 
intorral  between  tho  rvcoipt  of  the  impresaiona  and  Ihi 
■  escapd  of  thu  discharges. 

Each  ODiDpound  reflex  nctioa,  aocompanicd  at  first  bf 
'  Oonwnoiuuicss,  bat  made  by  perpetual  repetition  automiitto 
and  unconsciotLs,  becomes  a  etcp  towards  reflex  actions 
still  more  compound.  These,  during  Iheir  stagt)  of  j^^H 
ti^  establiahmeut,  implj  consciousness  that  is  aoraenV 
awe  complex  and  varied  than  tho  earlier  consciouaaeoa 
which  hiui  been  loi^L  iit  autonutlic  actioD. 

Besides  the  consciouEJiess  accompanying  thoao  reflex 
actions  which  are  but  partially  established,  there  is  im- 
plied a  much  larger  body  of  consciousness.  For  as  already 
shown,  the  eouse-orguns  that  occasionally  receive  tho 
special  combinations  of  stimuli  which  cause  automatic- 
ally ovrlain  adjusted  coolractiotis  of  muscles,  are  aeose* 
organs  that  perpetually  receive  atimuli  not  specwlly  com- 
bined— stimuli  which  ore  thorefoie  sending  into  the  central 
pUxcosce,  wave-s  of  disturbance  that  are  not  iuslaattf 
draughted  off  to  ptu-ticukr  motor  orgaiu.  These,  dwell- 
ing in  the  ner^'ons  centres  as  long  oa  the  atimnii  contiano 
to  be  received,  imply,  as  their  psychical  correlatires,  what 
wo  cull  Bcnsntiona,  or  something  homologous  with  them. 

The  great  mass  of  the  sensations  thus  produced  by  ox- 
tomal  objects  on  a  creature  that  has  reached  this  stage 
of  evolution,  eonstitato  an  nnorgauixod  conBciouanono  a 
oonsciouBnesB  of  which  very  few  components  have  any  ape- 
eific    order   or  definite   moaning.      Impreeaioua    received 


VOHCTIOKi  All   KBLATK9  TO  THCBS  aTBDCTOKEB. 


SSI 


Uiroagh  tlio  cyca  of  each  ft  creature  nro  moatly  mere 
patcbcs  (if  colour,  associated  rcry  feebly,  if  at  nil,  with  tlw 
toctaal  imprGssiouit  yiuldod  hy  tkc  samo  objects.  Only  in 
tlio  cast's  of  tboso  envirouiiig  tilings  to  -which  the  com> 
poand  roflox  Actions  or  iostincts  are  either  niljunled  or  in 
course  of  adjustment,  docH  this  row  mat«jrial  of  miiid  ri»o 
into  n&scont  intelligBDce. 

ThLs  nniiccnt  iiit<.-lligi>Dvo  rxiatB,  however,  uot  only  whvro 
new  compound  reflox  HOtion.t  nro  being  vstablishcd,  but  also 
whoro  &n  establiahed  componnd  reflex  notion  is  incipientlj 
excited.  SiippoBO  sncfa  an  animal  as  we  have  be«n  ooiuidor- 
ing,  se<-s  iippronching  Homo  Kmall  creature  of  the  Irisd  oit 
which  it  preyn.  ^en,  while  this  small  croatoTD  is  ooming 
nearer,  but  before  it  haa  reached  the  potut  at  which  its 
vtHiiuI  imago  arouses  the  roflox  action  that  effecta  ita  aeixuro, 
a  sories  of  visual  imagc!>,  iocreaung  in  siui  and  dcfiniteness, 
must  be  yielded  by  it ;  and  it  moat  yield  an  accompanying 
Ecries  of  atimuli  to  the  cyo-mascles.  Tbongh  the  reflex 
action  takes  placo  only  when  tho  retinal  and  muscular  im- 
proKHioua  become  combined  in  n  certain  way,  yet  during 
approach  to  the  required  combination  the  reflex  action  is 
tending  to  arise— there  is  a  gradualty-increaHing  excitement 
of  tho  ncrvo-motor  apparatus  which  will  preecntly  perform 
the  rofli'x  iiclion.  Tho  offeot  does  uot  stop  hero.  Through 
the  establiahed  couucxion.s  there  is  propagated  a  gindimlly- 
incrcasin^  eicitement  of  tho  norvo-motor  appamtan  which 
catching  the  prey  will  bring  into  play — there  are  produced 
fiiint  revivals  of  Iho  tactual  and  gnutatory  fttat«8  which 
capture  of  such  pn-y  hiis  on  past  occnaiona  yielded.  Thus, 
Uien,  Tesnlta  what  wo  call  pe^^tion ;  for  wo  hjivc  hero  a 
clnstcr  of  Tcol  feelings  caused  by  tbo  presented  object, 
joined  with  a  cluster  of  ideal  fc<-liiigi',  representing  certain 
other  real  feelings  which  the  object  has  before  produced 
and  can  again  prodoce. 

Perceptions  of  this  order  are  grtiduaily  extended  to  other 
mrronndiiig  tbingii.     Ilie  opparatua  effecting  the  porcep- 
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tiona  which  ore  followed  by  re&ex  actions,  is  capable  sf 
cStcting  perceptions  which  are  not  followed  by  rcAcz 
actioDS.  ClnKtttred  vit<ual  fcc-tiugs  yielded  by  iuamnuie 
bodtM,  are,  like  those  yielded  by  animate  bodies,  i^  to 
be  joined  io  experience  with  clnstcrcd  fM'lings  yiddod  by 
them  to  tho  skin  and  muwles ;  and  the  two  dnsten  bo 
excited,  Uiough  less  freqacntly  forming  a  seqaenoo,  evBB- 
toally  become  correlated  in  a  similar  way.  Thus  tJio  chaolia 
imprcsEiona  reccirvd  from  ctinroning  objects,  are  slcmlj 
evolvMl  into  a  gligbtly^oi-ganized  coii£cioiisncs8  of  onviroo- 
ing  objects. 

f  246.  Between  a  perc^tion  physblogically  considered 
and  a  perception  psychologically  considered,  the  rchUioD 
now  becoQic*  maoifest.  Wo  soo  that  a  perception  can  ban 
in  a  ncrve-ocntro  no  definite  lucalixation,  but  only  a  difiiased 
localisation.  }fo  one  excited  fibre  or  cell  prodoces  oooscioHS- 
of  an  external  object :  tbe  oonficiotunees  of  such  ex- 
Ftemal  objoci  implies  excitomont  of  a  plexns  of  fibres  and 
oetU.  And  not  only  does  this  plexus  of  Giaes  and  colli 
differ  witli  every  difTorent  object,  bat  it  differs  with  erery 
different  poaition  of  the  same  object.  A  ctuar  imdvTstaad- 
iug  of  this  may  bo  conveyed  by  an  ilitutration. 

A  good  piano  has,  including  semi-tonee,  betweeo  eigb^ 
P'ftnd  ninety  notes— «ay,  for  coiiTeniimce  of  calcnlatton,  a 
hundred:  to  which  Ja»t  unoiber,  indeed,  a  pedal  piam 
reaches  nearly,  if  not  qoite.  Such  a  piano,  then,  if  its  kej^ 
arc*  struck  t<iugly,  is  capable  of  yielding  but  a  hundred 
^diffrront  tODCa.  If  its  keys  bo  struck  two  together,  the 
diifercut  combinations  that  arc  poctiblo  uiuount  to  4,950; 
if  three  together,  to  101,700;  if  foar  together,  to  3,921,225; 
if  fire  together,  to  75,287,520.  These  numbers,  iacnauisg 
\nia  with  enormoiu  mpidity  as  tho  oomplcxity  of  the  chords 
Hcs  (uDiil  we  reach  chords  of  fifty  notes,  aHer  which 
they  begin  to  dimtnisfa),  yield,  when  added  np,  a  total 
reqairing  a  row  of  thirty  figures  to  express  it — a  nuUioo, 
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lion,  mitliot),  million,  miUioaa.  Each  combinaiion  in, 
considered  as  a  6ot  of  sonorous  vibrfttions,  nDliko  overy 
other;  and  though  tho  majority  of  them  aro  bot  in- 
conspicooiisly  diSbrcnt^    jot    fhrrra   ore   millions   of   mil- 

^lioaB  of  them  that  diflcr  in  vrvD-marlccd  vaya.  So 
that  out  of  this  coiap&rativcl}--8imple  strncturo  a  pntc- 
^cally^uulimited  iinmber  of  fnnctioiud  oflbcta  is  pro- 
Sucible.  If  now,  instciul  of  ibe  keys  of  thu  piano, 

wo   mppoeo  a  cluster  of  soch  senaitire  bodies  as   tfao!w 
which  form  the  rotina;   if  instead  of  the  appliance's  which 
convey  to  tbo  strings  tho  impacts  giron  to  the  keys,  wo 
takd  the  fibres  that  carry  to  tJie  optic  centres  tbo  impros- 
■ioas  made  on  these  retina]  elements ;    and  if  instead  of 
strings  mndo  to  vibrato  wo  put  ganglion  corpuscles  excitod 
by  the  impolaea  they  receive;  we  shall  sea  that  a  poroop- 
bon    may   be  compared   to    a    magical    chord.      As    by 
•trikiDg  a  ocrtun  sob  of  keys  there  is  brought  out  a  par- 
ticular  combination   of  tones,   simple    or   complex,   con- 
'      oordant  or  discordant ;    eo  when  a  special  object  seen 
^^rtrikes  by  its  imago  a  epccial  clostor  of  rvtinal  element*, 
^^■nd  through   them  sends  waves  to  the   fibres  and  ooUa 
^of  a  corresponding  central  ploxss,  there  rcaolts  the  spooial 
•S^pvgKto  of  feelings  constituting  pttocption  of  the  object. 
Without  further  detail  the   reader  wiU   see  how  it  thoa 
bvoomcs  pOBsibIc  for  a  limited  number  of  fibres  and  cells 
to  become  tho  svab  of  a  rvtatiToly-nnlimitcd  number  of  per- 
ceptions. 

While  it  thoa  in  a  general  way  illnatralos  pirm^ption  under 
one  of  its  aspects,  Uie  twlion  of  a  piano  fails  wholly  to  dlus- 
trate  it  under  another  of  it«  aspects ;  as  tho  motions  of  a 
dead  mechanism  mnab  necewarily  fail  to  represent  in  full 
the  fonotions  of  a  living  one.  For,  as  above  pointed  out,  a 
perception  is  formed  only  when  a  clostor  of  real  feelings 
Ascites  a  correlated  claeter  of  ideal  feelings.  If  our  piano 
were  so  oonslituled  that  after  any  two  chords  had  been 
repeatedly  sounded  in  succession,  there  resulted  some  struc- 
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tnral  change,  sack  tlutt  wlien  tlie  S»t  of  Uiese  (diordi  ww 
agam  Dvokod  by  a  performer's  bands  a  faint  echo  of  i^  1 
Beooiid  chord  followed  without  aid  from  tho  pcrfomMir'i  J 
hands,  tho  panllcl  would  be  Qearcr.  We  should  then  haw  J 
somiithing  aoalogooa  to  what  happens  when  a  nam^^^ 
plexus  excit«d  by  certnin  propcrUcs  of  au  object,  diffaaeal^' 
excitement  to  another  plexiu  that  has,  on  provioiui  oca- 
sionit,  been  exciud  by  other  properties  of  tho  object.  AaJ 
here,  indeed,  while  wo  are  giving  tho  rein  to  imagiontion,  kt 
ns  tako  a  wider  licence — let  ua  auppoae  that  aeveral  choidi 
struck  iu  succMutiou,  thoa  aronsed  faint  repetitioiu  of  tbi 
many  following  chorda  forming  tho  rest  of  the  mnaic  to 
which  they  belonged.  We  shall  then  be  helped  to  ooooem 
more  nearly  how  the  elements  of  perceptions  become  linked 
together.  And  on  contemp'ating  tho  infinity  of  mnsical 
eflects  obtained  by  combining  diHerent  compoond  chonli 
in  ever-varying  successions,  wo  ehall  get  some  idea  of  the 
infinity  of  percvptioas  that  arise  by  the  organizing  of 
clnstcn  of  co-osisliug  feelings  in  endlessly  chai^^og 
Eequeaces. 


^  246.  Wo  may  now  pass  from  poreoptions  to  iel«u, 
pr<ip<frly  sg-called.  I'hoagh  every  trae  perception  along 
with  ii«  preaontative  feelings  nocossarily  containa  certain 
representative  feeliugo,  thoRC  do  not  at  firtt  become  what  wo 
uanally  understand  by  ideas.  They  hare  not  the  detach- 
alilcne^M  which  di»tingnishc8  ideas  that  aro  folly  developed. 
Thoy  Clin  be  called  into  existence  only  by  tba  Mnse- 
impressiona  with  which  they  aro  directly  connected  in 
oxpcrieoce ;  and  they  can  continue  to  exist  only  so  long  as 
these  continue  to  exist.  To  retam  to  our  illastrstioiH-a 
creature  so  Constrnctvd  as  to  bo  capablo  of  nothing  beyond 
tho  compound  oo-ordinatioQ«  just  dosoribet],  rasemblea  a 
piano  that  is  silent  nntU  touched  by  the  hands  of  the  pco^- 
fonner.  Its  uervoos  system  is  played  npon  by  uxtfrnal 
objoet«,  tho  clustered  properties  of  which  draw  out  nnswHr* 
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tng  chorda  of  feeling,  followed  by  faintly-rererberotiug 
chorda  of  farther  feelings ;  but  it  ia  othurwiso  passive — ib 
eaimot  ovulvu  a  consciousness  tliat  la  independent  of  tho 
immediate  environment. 

How  doea  such  independent  coneoionsaess  become  poft- 
Btblc  ?  Wlicn  do  idous,  rightly  BO-adled,  Arise  7  They  arise 
whon  compound  co-onliofttioQ  pasxes  into  doubly-coinpoand 
oo-ordio«tion.  Tbey  grow  distinct  in  proportion  as  the 
oorreapondonoo  extends  in  Space  and  Time.  They  acquire 
a  sepantbcness  fVom  direct  impressions  as  fiutt  lu  there 
iBcrease  those  scries  of  clustered  sonsationa  which  unite 
the  visual  sensations  receiTed  from  objects  out  of  reach 
with  the  tactual  ecnsutions  aflorwards  yielded  by  such  ob- 
jccts.  Tbey  aro  the  necesaary  concomitants  of  tluit  procosa 
by  which,  throngh  tutercaUted  psychical  states,  iheru  is 
established  a  mediate  relation  botwoen  psychical  states 
that  cannot  bo  brought  into  immediate  relation.  And 
they  have  for  their  seats  those  intercalated  plexoaes  which 
co-ordinate  tlie  co-ordinating  plexuses  previously  exist- 
ing. That  ia  to  say,  ideas  form  a  larger  and  larger  por- 
tion of  consciousncsa  as  fast  as  there  develop  those  two 
great  pedunculated  nerve-centres  which  distingiiiah  tbo 
superior  aoimala;  ideas  become  moro  multitudinous  aiut 
more  separable  from  direct  HCnso-impressions  na  tfacM 
centres  increase  in  eht)  and  structure  j  and  eventually,  when 
these  centres  aro  highly  evolved,  ideas  admit  of  combination 
into  traina  of  thought  that  are  quite  indepeadent  of  present 
external  pcrceptionn. 

By  carrying  a  st4>p  further  the  illustratioa  used  in  (he  last 
■oction,  we  may  now  get  a  better  notion  of  the  parts  which 
the  cerebrum  and  cerebellam  play  in  mental  procMSM. 
For  just  as,  by  the  actions  of  appropri&ta  uiechaniRma 
joined  to  them,  musical  tnatruments  of  certain  kinda  are 
made  to  yield  musical  combinations  without  tho  hands  of 
the  performer;  so,  through  the  workings  of  these  great 
appended   ncrvo-oentros,   there   are  called    out    from    tho 
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centres  billow  tliem,  trains  of  conacioiisneeB  independcet  tt, 
or  nddiiiouiil  to,  those  aroused  by  impraBsiona  on  lite  bmms. 
To  make  tlie  paraUolism  andcmtood,  let  me  deaenb^ 
at  some  loDgtli,  one  order  of  thcw:  mocbanical  t^f^ 
ancus.  Ereij  one    has    watched   tho    rerohiog 

barrel  of  a  niosical  box,  as  its  pioft  stnke,  in  imcoesaiTe  cma* 
binatioiis,  the  Tibrating  metal  tongnes ;  anc^rery  oae  bbbs 
that  the  sot  of  piuif,  arranged  iu  a  special  way,  rcpreeenta^ 
in  a  sense,  tl>0  harmonixod  melody  prodneod.  By  moni^ 
tbo  barrel  a  small  distance  lougitadinally,  anolhor  Ml  of 
pina,  clustered  in  another  way,  ia  brought  into  positioD, 
ready,  when  the  barrel  leToIres,  to  bring  out  another  sot  of 
chord))  and  cadences ;  and  ao  oa.  Th«  mechanical  arrange 
meut  ill  IhU  ca»(>,  rcstricta  rery  closely  Uio  nnmbar  of 
musical  combinations  which  tlio  barrel  can  contain,  pt 
rather,  which  its  clustered  pins  can  represent.  But  it  u 
eft^  to  conooire  an  arrongcmcnt  permitting  indcfiniLe 
mnltiplication  of  such  oombinntions.  If  we  aappose  the 
afacot  of  mctui  furmiug  tho  snrfnoe  of  th«  barrvl  to  be  cat 
longitudinally,  and  unrolled  into  a  flat  surface  without  dis- 
turbing the  inserted  pins,  it  is  clear  that  if  tliis  flat  sarfiwe 
were  moved  down  Tertically  in  front  of  the  metal  tongues, 
bvtwcen  rollers  which  kept  it  properly  in  place,  it^  pins  might 
be  made  to  strtko  the  metal  tongues  just  aa  they  now  do. 
And  it  will  at  onoo  b«  seen  that  any  number  of  such  flat 
platcit,  all  haring  dl0erently-clu«tcred  pins  i^ptcsenting 
different  harmonised  melodies,  might  be  made  to  paai 
through  tho  rollors.  A  further  complication,  needed 
(o  completu  tho  analogy,  will  now  be  readily  onder- 
stood.  In  the  musical  box,  tbo  chords  and  sequcnon  admit 
of  being  produced  only  by  these  pro-adjusted  appliance*. 
But  thcTo  exists  a  species  of  mechanical  piano  capable  of 
being  played  upon  in  the  ordinary  way,  and  also  of  luring 
drawn  from  it  an  unlimited  number  of  pieces  of  mnsio  after 
a  method  akin  to  that  last  descnbod.  Looking  much  like 
an  ordinary  cotUgo-piano,  this  instrument  has,  protrading 
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through  ita  top,  a  second  set  of  amall  Veya  that  Rtaod 
vertically  in  a  closely- packed  row.  When  c«rtaia  adjaceat 
rolluTB  fitly  ndjiisU'd  aro  taruod  ronnd,  a  flat  board 
placed  bciicnih  them  is  drawn  along  homoataUy,  so 
that  tbe  eppctally-amnged  metal  pins  oa  itrt  under  snr- 
&ce,  by  Btriking  this  row  of  keys,  produce  the  aucceeaivu 
chords  and  phrases  of  an  sir.  And  snch  boards,  each  iiu 
capnbtu  of  ftnitting  «  note,  but  liaving  in  tbo  nrranf^praiintB 
of  its  pnrta  a  latent  [Ktwer  of  eliciting;  fnitii  the  piano  a  spooial 
piece  of  mosic,  may  be  moltiplied  without  end.*  If, 

now,  wo  comparo  ouo  of  those  tune-boards  to  the  nen'ons 
picxns  of  fibres  and  cells  which  c9cct«  a  donbly-componnd 
eo^ordinatioEi ;  and  if  wo  ooosidcr  tho  oerobrum  and  c«ro- 
bellom  as  like  vast  inagazinea  of  such  tune>boards,  duly 
classified  and  adjusted  for  being  brought  into  instant 
action ;  onr  comparison  will  fail  in  aereral  wayH  to  conrcy 
an  adequate  conception.  In&lead  of  appliances  each  having 
ita  qoite  distinct  and  quite  independent  combination,  wo 
require  appliances  that  arc  not  qnit^i  distinct  or  indepen- 
dent, but  Iiftvc  larger  or  smaller  parts  of  their  combinations 
in  common.  Further,  we  most  iuui^ue  kindred  appliances 
of  a  higher  order,  which  do  not  themselres  elicit  tbe 
hannoniEed  melodies,  but  which  re-combine  in  varions 
ways,  simultaneous  and  snccessivo,  the  appliances  that  do 
this — repreitent,  ns  it  were,  wholo  coocerta  of  them  spwiidly 
uranged ;  and  so  on  in  still  higher  gradations,  '^^'e  require 
also  to  suppose  tliat  the  potential  musical  pieces,  and  com- 
binations of  8Mc;h  pieces,  tliua  conftituted^  admit  of  being 
brought  into  action  not  otUy  apart  from,  but  also  along  with, 
the  original  keys  ;  so  that  when  some  liara  have  been  per- 
formed by  tho  pianist,  tliis  attached  apparalua,  thereby 
set  going,  gives  out  in  faint  tones  few  or  many  of  the 
bam  previously  connected  with  those  sounded.     Above  all, 

*  A  /iHino>m<ca*(gv(  ot  tlit*  kind  wbji  ihonn  ta  tlio  FWnch  i>tp«Hiiiaitl 
nf  tb*  Orut  EjUtSlItioD  of  18GI  hy  A.  I>cUiD.  I  lluJ  thU  Cramcir  Sa  aoiT 
hi*  EqjjIUIi  ijirat  for  tbo  ulo  of  thtm. 
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we  b&vo  to  lutaaine  »  process  ntiappToaclutble  hj  aaj  tipfb- 
mt'R»  of  Lunian  miuinCuoturo — a  process  throagli  *rl^ 
repetition  of  Lbo  uctions  8crv«a  to  establish  tlw  co«- 
nexiooB.  Hut  thonffli  tlio  illustration  (alia  tboit 

In  »o  many  v&je,  it  hglps  us  to  iraitgine  lite  kind  of  n- 
lation  vliich  the  lugliost  ncrrous  Htructurcs  boar  to  lomr 
ones.  Wo  oro  euabkd  by  it  to  nndAnttoud  bvUcr  Iw* 
tliiuking  goes  on  along  with,  or  apart  froio,  tite  peKnplM 
of  external  things.  It  romuvos  Uiu  difGcolty  of  cooceirag 
that  tho  oontro  of  compound  co-ordination,  U>  which  ll 
oentcipetal  nerves  bring  their  impresaions  and  from  wiikk 
iitsuu  llirough  centrifugal  nerros  motor  impulMw,  coatiniM 
to  the  lost  to  be  the  sentient  centre.  We  see  that  while  thii 
oentro  is  tho  scAt  of  thv  BonMtions  oroosod  by  extcnil 
stimuli,  and  tJto  place  in  which  thoao  are  brought  into  n- 
tation  with  other  sensations  similarly  aroused ;  it  is  bIm  tht 
place  in  which  sach  feelings  and  relations  are  feebly  k- 
aroused,  in  tho  same  combinations  and  in  other  combinations, 
by  diitcliargm  through  the  fibres  of  the  overiying  oerobnl 
masses.  Wo  see,  in  &bort>  that  the  mediUla  obltmgaia  [wHk 
its  subotdinoto  structures)  whiU>  playt-d  upon  through  the 
•eiucd  by  external  objects,  is  simnllan«ouidy  pLayed  uptm 
by  the  cerobmm  and  corebelluni :  so  prododng  tho  thought' 
cousciottHiiess  that  accompanies  eonso-consciioasnesi. 

§  247.  OuD  further  question  to  bo  asleod  ii»— What,  irom 
I  ihis  point  of  view,  is  an  emotion  T  If,  recalling  Uio  condn- 
'SioD  reached  in  ^}  218-21G,  wo  join  with  it  the  above  inTcr- 
'wioes,  we  ahall,  1  think,  get  a  eatisfuclory  answer. 

As  said,  and  tacitly  implied,  in  vaiioos  plocea,  the  co- 
ordinating  plexus  by  which  any  cluster  of  senaations  is  nuido 
to  uxcit«  thu  appropriate  muscular  actions,  must  in  gresl 
r  Bteasurs  coincide  with  other  plfxnxcs  by  which  allied  clustis* 
of  nvnsatiouB  arc  mado  to  excite  allied  actionn.  In  propor- 
tion as  the  external  things  responded  to  Iiaro  much  in  oom- 
mon,  and  the  nxgitircd  motions  have  much  in  oommoa,  ihe 
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^Oexoses  that  effect  tlie  adjustments  will  hnvc  muclL  ic  coni- 
mon.  Not  only  of  the  plesufies  which  eifect  ctimponnd  oo- 
ordin&Uoiui  mtut  this  be  trao ;  it  must  bo  trae  also  of  tkoae 
irbicb  cffoct  doubly-compound  co-ordLoAtiona.  Bat  tho 
more  involrcd  the  co-ordinations  become  tlie  leas  definite 
will  bo  these  ugrocments ;  t^inot',  along  with  the  progreaaivo 
compounding  of  imprcKsiouH  and  motiona,  thcro  noo-ssarily 
goea  mnlti plication  of  diHbrenoca  in  dutails.  Lcl  uh  ex- 
emplify. 

The  ploxiiM's  which  co-ordinate  the  visual  impreesiuna 
yielded  by  an  apple  on  the  table,  with  the  motor  acta  re- 
quired to  grasp  it  and  with  ths  ideas  of  tactual  and  gusta- 
tory sensations  it  will  yield,  are  nearly  the  same  as  certain 
placnaes  that  hare  before  worked  togeth^n-.  Tliotie  wliieb 
establish  tho  oonscioasnoss  of  the  apple's  relative  position 
in  apaco,  answer  almost  exactly  to  those  which  havo  esta- 
btiahod  the  co»!*oiouiiness  of  that  relative  position  in  apace 
when  occupied  by  other  objecta,  alike  ia  the  experience  of 
tho  individual  and  in  tho  experience  of  antecedent  iodivi- 
dnala;  and  those  which  establish  Ihc  eonscioosneffi  of  the 
apple's  smoolhnesK,  hardnetiit,  odour,  and  taKte,  aa  related 
to  ita  form  and  oolonr,  are  the  same  within  narrow  limita 

Iaa  those  which  have,  in  proriona  experioncea  of  the  indt- 
Tidnal,  done  the  like.  Along  with  ibis  i^^rccmcnt  of  the 
plexnsea  the  consciousneaa  is  definite.  Take  now, 

in  contniat,  tho  nervous  structures  excited,  and  the  corre- 
lative mental  state  produced,  by  an  animal  that  threatena 
attack — say  a  fierce  dog.  It  growls,  it  puts  back  its  oars, 
it  shows  ita  teeth,  it  Bdvanc«a  in  an  active  way.  But 
the  motions,  the  gestures,  a»d  the  sounds  it  makes,  wbilo 
thoy  considerably  roacmble  tho^e  made  by  other  doga  en 
otjier  oecaitionK,  do  not  coincide  with  them  by  any  means 
dosely.  Uuch  lees  do  tbey  agree  with  those  made  by 
noother  animal  in  a  similar  mood — say  an  angry  btdl; 
1  tlioagh  in  the  rapidity  of  the  approach,  in  tlie  energy  of 
I      the  movements,  in  the  loudness  of  the  sounds,  tliere  is  a 
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general  similnrit;^.  And  tlii?y  differ  still  mora  froa  lit 
dcmunHtntUoiis  made  liy  a  fnrioiu  mnn ;  though  tbaw,  loo, 
liKve  in  oommoD  witlt  thvm  tW  threatening  advanoe, 
the  violent  actions,  and  the  lood  hai«b  Umi!».  It  foQowt, 
then,  that  the  co-ordinating  plvztiscs  brought  into  pla;  bj 
peroeption  of  an  approaching  cuemy  on  mcceanve  occaaiou, 
norer  coincide  in  detail,  even  when  the  enemjr  in  of  the 
same  kind;  and  their  non-coincidenoo  is  great  in  pro- 
portion m»  the  rnemics  are  of  kinds  diSvring  in  their 
appuamncca  luid  modes  of  action.  Let  us  n«xt  oonsdcr 
what  happens  if  the  thrc4it«Dcd  attack  becomes  an  actnl 
nttack.  Tlicre  is  pain,  there  is  slrugglin};,  there  are 
cries,  perhaps  of  anger,  perhaps  of  agon^ — aU  implying 
violent  excitements  of  particular  plcxuKos.  But  the  plcxoMn 
t'xcitod  do  not  coincide  with  those  before  excited  br  Boch 
Attack.'*.  Ttie  pains  do  not  come  from  tlia  same  injured 
parts ;  the  stmggles  are  unlike  in  their  combinations ;  the 
Bounds  emitted  diifer  in  pitch,  or  intensity,  or  order — 
u.tunlly  in  all  of  tlteae.  So  that  thongh  the  pleza»e« 
have  muck  in  common  they  have  a  great  deal  not  in 
common.  Mark  further  that  these  agrcemeota  and  dt»< 
itgrMments  obtain  not  in  the  exporienoea  of  each  individual 
only,  but  in  the  experienoea  of  fiuoces^ive  individunls. 
Generation  after  generation  the  approach  of  enemies  has  ex* 
cited  certain  nen'oua  Hlmcturos  in  ways  much  nhkc  in  some 
few  general  characters,  bat  unlike  in  multilndinoua  special 
chartictvrs ;  and  there  has  followed  the  excitement  of  other 
Htrootares  that  hare  similarly  agreed  in  part  and  disagned 
in  part.  Wlint  has  resulted  f  Koch  plexus  baa  boon 
inherited  in  the  form  of  a  well-organizod  sot  of  oouneziooa 
in  the  midst  of  many  le^  definite  conuextous,  otracorod  by 
multitudinous  feeble  connoxionR ;  and  the  inherited  ct^ntial 
connexions  of  tho  plexus  first  eieit«d,  are  dcfioitely  eon- 
noctod  with  the  inherited  central  oonnexioiw  of  the  similarly- 
constructed  plexus  that  is  babitoaliy  excited  ofler  it.  The 
scoompouyiug  utibjoctivc  rcsnlta  are  these.    The  cuiiscioa»> 
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nesa  of  an  npproaclimg  body  making  sounds  anil  motionB 
of  a  certain  kind,  is  followed  by  a  oonHciotistiesit  of  pftinfnl 
i<l.nk\>',  sensory  and  motor,  having  no  definito  localizations. 
The  imtnevliiiti!  jicrc^cplton,  witli  tho  crowd  of  ideas  rcsnlting 
from  preceding  similar  pi^rCfpUonSj  aronat-a  not  only  ideas 
of  particular  pains  that  have  before  followed  such  percep- 
tions in  the  life  of  the  individual ;  but  through  tlie  inherited 
organ i7Jtt ion  it  arouses  an  indcSnablo  scnso  of  ill — a  cload 
of  dim  feelings  of  Buffering  that  cannot  be  reduced  to  form 
bccanso  they  have  not  been  porsonally  cxporionccd — tho 
emotion  of  /car.  And  with  tbo  primitive  form  of  fwir,  thus 
phyaicallr  organized  and  poychically  conatitntcd,  there  are 
sfYerwards  integrated  (ho  higher  and  mora  involved  forms 
of  fi-ar;  all  of  which  have  for  thoir  oi^iitral  clement,  iddal 
feelings  of  pain  or  discomfort  that  are  nnlocalizablu  and 
therefore  vague. 

ficispocting  emotions  it  has  only  to  be  added  that  thcy> 
like  idt.'M,  romilt  from  the  co-ordinating  actions  of  tho 
cerebrum  and  cercbellam  upon  the  medulla  oblongata  and 
atrnct«re§  it  presides  over.  As  tho  plexuses  in  these 
highest  nervous  centres,  by  exciting  in  distinct  ways  special 
set«  of  plexuscJi  in  the  inferior  centres,  Civil  up  special  acta 
of  idcftl  feelings  and  relations;  bo,  by  simultaneously  ex- 
citing in  diffused  ways  the  general  sets  of  plexuses  to  whicti 
these  special  sots  belong,  they  cuU  up  in  vagao  forms  tho 
accompanying  general  sets  of  ideal  feelings  and  relations — 
the  emotional  background  iippropriato  to  tho  definite  eou- 
cc^plion.  In  tho  language  of  our  illnNtration,  wo  may  say 
that  the  superior  nervous  centros  in  playing  upon  the  in- 
ferior ones,  bring  out  not  only  apccitic  chords  and  cadences 
of  feelings,  but,  in  so  doing,  arouse  reverberating  echoes  of 
all  kindred  chords  and  cadences  Ihnt  Imvo  been  struck 
during  an  immeasurable  post — ^producing  a  great  rolomo  of 
iodufiDite  tones  harmonizing  with  the  definite  tones.* 

*  Let  mo  in  p«Mtog  ramaik  that  thaw  view*  ol  tlia  rvapcctiira  faaotinn* 
id  Dk  uanraua  ocatrai,  make  iotcltigiblc  vuioiu  phjriioIogicAl  kud  p*lliolu> 
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{  248.  A  fvw  remarks  nre  here  oiled  for  respecting  llie 
tenctii  of  llie  phrenologiste.  It  scaroel;  needs  nying  Omt 
tku  conception  above  elaborated,  tmpljfmg  the  oooBtant  co- 
operation of  all  tl>o  Ivoding  dcttous  ocntm  m  evevy  tbooght 
utd  oiDOtion,  is  quite  at  variance  nitli  their  ^coiy,  u 
preHented  by  themselves.  Bat  it  may  be  necessary  to  point 
out  that  X  do  not  hcnco  iofer  the  ahtolula  antroth  of  their 
theory. 

That  tho  oootoiBptnons  antagooism  they  hsvu  met  with 
from  both  psychologixtx  and  physiologists  is  in  great  meaoore 
doservod,  must  be  admitte<d.  They  have  pat  forth  thotr  body 
of  doctrines  as  in  itself  a  complete  system  of  Fsychologj — 
natorally  repelling  by  this  absnrdify  all  students  of  mental 
soienoo.  At  boot.  Phrenology  can  bo  but  an  appendix  to 
Psychology  proper ;  and  one  of  oomparative  animportance, 
scientifically  considered.  That  those  who  haro  carvfuUy 
investigated  tho  structure  and  functions  of  the  nervous 
system,  should  liavo  long  ago  turned  their  backs  on  Phreno- 
logy, is  aUo  not  to  be  wondered  at;  seeing  how  vxtrvmcly 
loose  the  phrenologists  aro  in  their  methods  of  obaorvatioa 
and  reasoning,  and  how  obstinately  thoy  igiiero  the  adverse 
ovidonco  furnished  by  oxperiinent. 

KcverthcIoHH,  it  seoms  to  me  that  most  physiologists  bsru 
not  sufficiently  recognized  tho  general  tmth  of  which  Phnruo- 


^cal  phanomgok.  Wa  tM  how  it  it  posnlile  tor  Um  conbrtun  nai  ombitiuB 
la  b»  gTHtly  iDfnred,  ud  iodocd  wholly  iltoni  anjr,  vithnat  dMtnjring 
the  power  to  p«rf  urm  Uia  limplw  Mto  d  p«(v«ptMB  and  eo-otdla«Uoa ;  JoA 
M  it  ii  posstblo  tot  the  tncrhmiwl  |iaiMv  «ft«r  th«  rcmof*]  at  ill  ill  taa*- 
boAnli,  to  continae  mipDiuirs  to  the  hmia  ot  tlio  mawun.  A(*ia,  the 
m^lulln  htiap,  tho  neat  of  all  [eclingi.  vIicUict  kronaeil  lirmt  wUliiMt  or  freOi 
witliiii,  it  nitunlly  ^ppeBu  thnt  tt<  ondur  nidtsOMat,  En  wh>tair«r  wi^ 
.»D«!d,  produce*  throDgb  ttio  va^i  dcxt*  tilt*  iBwto  Mk  lh»  >iini>  11 
nataruily  hftppeni  that  (siiMlioii*  tntantdy  paiofiil  or  pliwii  ililii,  lad 
(mntioaa  ifit«iiuly  t)*>"lal  or  plwaanrabla,  alike  oanae  (aintiii)^  and  thai 
ttiutiriK  iiiny  bo  e»n*«d  arta  bf  ioUoM  Istctlcctiul  action.  SimiUrljTi 
It  liet'iioitia  namprahaaaiblo  wfcf  tho  mtttuUa  ia  ao  guanally  tba  anil  o( 
ehmiiio  netvouK  (li*ord«[«  i  wholhM  tfao  oxoeaa  fram  whkk  thoy  aria*  ba 
■maatioiial,  oniotiuDul,  or  liit«lloctnaL 
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lopy  ia  an  ndnmbrntton.  Wltoeror  calmly  coiuidcnt  tbo 
qaostiou,  cannot  long  rt»ist  tlie  ooDvictioti  tlutt  diffontnt 
p«rts  of  tho  ccrcbram  toast,  in  wnw  way  or  other,  eabservo 
difforeiit  kin<lii  of  inoiitAl  action.  LoatlizatioD  of  fuDctioD  is 
the  lav  of  all  organization  wliatever ;  and  it  woold  ba 
marvflloiia  were  there  hero  an  exception.  If  it  be  admitted 
that  tlie  cerebnd  liomisjihcrca  are  llio  sentu  of  tho  higher 
psychical  actiritiea;  if  it  be  admitted  that  among  Lhcao  higher 
psychical  actiritieB  there  are  difitittctioas  of  kind,  which, 
though  not  dvfinttc,  aro  yet  i)Tncticnlly  recognixable ;  it  ckd- 
not  be  denied,  withont  going  io  direct  oppo»itiou  to 
established  phyEiologioal  principles,  tliat  these  more  or  leas 
distinct  kinds  of  psychicnl  activity  must  bo  carried  on  in 
more  or  loan  distinct  jtarttt  of  the  cerebral  licniUplioreii.  To 
qncstion  this  is  to  ignore  the  tmtlis  of  nerre-phyBiology  as 
well  M  those  of  physiology  in  general.  It  is  proved,  expLTi- 
mentally,  that  ercry  bnndio  of  nervo-fibro*  and  every  gnn- 
glioa  has  a  special  dnty ;  and  that  each  part  of  cvory  such 
bundle  and  over}-  snch  ganglion  has  a  duty  still  more  Rpecial. 
Can  it  be,  then,  that  iu  Iho  grokt  Iicmi«pbcrical  ganglia 
alone,  this  specialization  of  daty  does  not  bold  1  lliab 
thvro  aro  no  conspicnoua  divisions  htire  is  true ;  but  it  ia  alfto 
true  in  othiT  cases  where  there  aro  undeniable  ditl'ei-ences  of 
function — instance  tho  iipia«l  chord,  or  one  of  tbo  great 
norve-bnndles.  Just  as  there  are  aggregated  together  in  a 
traiatio  nerve  an  immense  number  of  fibres,  utch  of  which 
has  a  particular  olTic*  referring  to  soma  one  part  of  the  leg, 
but  all  of  which  have  for  their  joint  duty  the  m&nagcoientof 
tho  log  as  a  whole ;  so,  in  any  one  region  uf  llie  ocrebrom, 
oach  libro  may  bo  conclndvd  to  have  eomo  particalar  offico 
which,  in  cominnn  with  the  particular  offices  of  many  neigh- 
bouring fibres,  ia  merged  in  some  gcuersl  office  fulfilhfd  by 
that  region  of  the  cerebrum.  Any  other  hypothesis  aeoms 
to  mo,  on  the  face  of  it,  nntcuablc.  Either  there  ts  somu 
arrangement,  sonic  oi^mnisalion,  in  the  cerebrum,  or  Utero 
IS  none.     If  Ih^re  is  so  organisation,  the  cerebrum  is  a 
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cbaotic  IDAS))  of  fibres,  iucajtftble  of  perrortnin{^  aoy  otdfrly 
action.  If  Uiero  ia  some  or^aoizatioQ,  it  must  consist  in  Uat 
BMDO  "physiological  division  of  Uboor"  in  whicfa  sU  or- 
ganisatioQ  consistis ;  kii<I  lliero  ih  no  division  of  labonn 
phy«M>logicii1  or  other,  but  what  inrolves  tlio  coDCN^ntntios 
of  Hpccial  kinds  of  activity  in  special  places. 

Dut  to  coincidu  willi  tlie  doctrine  of  the  phniiioio^iats  in 
its  moab  abntisct  Hhajie,  ia  by  no  meanii  to  coinci<le  irith  their 
concrete  ombodimenta  of  it.  Indwd,  tbo  crudity  of  iheir 
philosophy  is  Htioh  M  inny  woU  nwko  men  who  to  some  «a> 
t«nt  agrue  wMi  them,  refrain  from  avowul  of  tbotr  Kgra^ 
ment :  moro  especially  when  thoy  aro  met  by  so  great  so 
anwillingncK!!  to  listen  to  may  criticisrai  on  tiio  detailed  sobcnie 
rashly  promulgated  as  finally  settled. 

Among  fundamental  objections  to  their  views,  tlio  first  to 

be  Bct  down  is  that  they  are  onwarnintcd  in  assuming  preritt 

dcmarkations  of  tfa«  fncullics.     The  only  localisation  which 

tJio  ni>C0KMlit>ti  of  the  cvo  imply,  i.i  one  of  a  comparatively 

vagQo  kind— one  whirli  docti  not  suppoae  specific  limits,  bat 

an  insensiblo  shading.off.    And.  this  ia  just  tlie  conchuiuo 

to  which  all  tho  preceding  iuvostignttons  point.     For  as  we 

have  seen  that  every  uental  bcully,  rightly  understood,  i| 

an  internal   plexus   of  norvoos  connexions 

to    somo    pi  VXDS    of    relations     among    external    pheno* 

mona  that  aro  habitually  experienced ;  and  as  tho  diSerent 

plexuses    of    external    relations,    in    proportion    as    they 

become  complicated,  become  kn  ddlnito   in   their  dts. 

tinctions,  ho  that  when  wercneb  those  uxtrmely  involved 

ones  to  wliieh  tho  higher  faculties  raipond  then  arises  a 

great  overlapping  and  etilAiigtement  of  dilTereut  plexnsM ; 

it  follows  that  the  answcriug  internal  p1exnsx-s  must  be  fnaed 

togt^thor— it  most  boas  impossible  to  dctnarkate  tito  intenud 

nerrooa  aggregations,  as  it  is  to  demarkato  the  aggr^ations 

of  external  things  and  actions. 

Moreover,  I  believe  the  phrenologiste  to  be  wrong  in  ■»- 
suining  that  there  is  somotlung  specific  and  unalterable  in 
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Uw  natures  of  the  various  faculties.  Bcnpondin^,  as  faculties 
do,  to  particular  assemblages  of  phenomena  habituiillj  sar- 
n>un<liRg  nnj  nico  of  organisms,  they  are  only  so  &r  fixfld 
and  specific  as  tli«»e  are  fixud  and  specific.  A  permanenb 
alteration  in  one  of  these  asRemblagcA,  wonldin  timeeetablish 
a  modified  feeling  adapted  to  the  modified  aMtomblago.  A 
habit — say  of  sitting  in  a  particalar  place  in  a  particular 
room,  ending  in  being  uncomfortable  elfiCTChero— ia  nothing 
bat  an  incipient  emotion  answering  to  that  groap  of  oater 
relations ;  and  if  all  the  succcsaorg  of  the  perxon  having 
this  habit  were  constantly  placed  in  the  same  relations, 
the  incipient  emotion  woald  become  an  eai-ibltshed  emotion. 
So  litllo  speoiRo  are  the  fiicaltios  that  no  one  of  them  is 
quite  of  the  Kiimi>  quality  in  difTuront  persons.  Each  mental 
power  is  Tiu*iablQ  to  as  groat  an  extent  as  oaoh  feature  is 
Tftriiiblc. 
■  Yet  further,  the  current  impresaiou  of  plirenologi-its  scl^ma 
^  be  that  the  different  parts  of  the  cerebrum  in  which  they 
locate  diffcroat  facoltics,  arc  of  thomselros  competent  to  pro- 
duce the  manifestations  implied  by  the  namo^  they  bear.  The 
portion  of  brain  marked  "  acquiaitiveness,"  is  supposed  to  be 
alone  concerned  in  producing  the  desire  of  possession.  But 
it  is  a  corollary  from  foregoing  argamonbi  that  thiii  dvairo 
inclndes  a  nnmboT  of  minor  desires  e1»ewlioro  located.  Aa 
every  more  complex  iiggregatioa  of  psyehical  states,  is  evolved 
by  tlte  union  of  simpler  aggregations  previously  established 
— results  from  the  coordination  and  consolidation  of  these;  it 
follows  that  that  which  becomes  mora  especially  the  seat  of 
thiai  more  complex  aggregation,  or  higher  feeling,  is  simply 
the  centre  af  co-ordination  by  which  all  tho  simpler  aggrega- 
tions are  bronght  into  relation.  Hence,  that  particular 
portion  of  the  cerebrum  in  which  a  particular  faculty  is  said 
to  be  located,  must  be  regarded  as  an  agency  by  which  the 
various  notions  going  on  in  manj-  othfr  parts  of  the  ccre- 
bmm  are  combined  in  a  particular  way.  I'lie  brain, 
active  throughout,  evolven  under  the  co-ordinating  plcxaa 
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that  is  FuF  tlio  tune  dominant,  on  aggregats  of  fedingi 
that  is  various  in  quality  according  to  the  proportiona 
and  ttirangemcntB  of  its  components;  juat  as  ont  of  the 
name  orclieBtni,  frith  its  many  inBtmmcnta  going  fivm 
moment  to  moment,  are  drawn  combinations  of  sonnda  now 
grave,  now  gay,  now  martial,  now  pathetic,  according  to  the 
way  in  which  the  actions  of  its  parts  are  co-ordinated  hj  the 
compoaer'a  score. 


Saying  nothing  of  manj 
logical  doctrine,  we  cone) 
bo  the  hypothesis  of  a  li 
eented  undor  an  abstract 
the  form  given  to  it  by  { 

*  In  the  Snt  edition  of  Tl 
thu  iMtioti  wu  conUiiml  L 
«lwptet  aa.  "  The  Faolitigi.'' 


objections  to  the  phreno- 
howorer  defensible  may 
n  of  faculties,  when  pre. 
1  qnito  indefensibla  under 
Its.* 

1/  FifcUology,  tbe  tnbitaim  of 
■forming  tha  coucImwui  to  tka 
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^  249.  Ilio  final  stage  of  tha  syntlieti'o  argtuncnt  hu  at 
length  been  rcachod.  The  t«sk  now  before  tu  is  to  ooni' 
pare  tbo  dctlnotioiui  nuids  fn  fyregobtg  chapters  from  a 
phjmical  principio,  with  the  incIuctJTely-CittablLshfd  laws  of 
SWDtal  action,  and  to  see  if  the  two  corraspond. 

It  waa  polntod  ont  ia  §  222  that  the  a  priori  law  of  intcl- 
ligenco  woald  bo  fulfillod,  and  tho  growth  of  ictoUigenoe 
woald  bo  eicpliiinetl,  if  it  could  bo  shown  "that  when  a 
wave  of  molnculnr  tmngfomtntion  ptisses  through  a  nervous 
strocture,  there  ta  wrought  in  tho  atractnre  a  inodiGcatioiL 
moh  that,  other  things  oqnni,  a  snbsequcnt  like  ware  paesw 
through  this  Btructuro  with  greater  facility  than  its  prodo- 
oeuor,"  It  wiis  thereafter  inforrod  from  establiithed  mecbji- 
nical  principIcR,  tlutt  a  stmctunJ  change  of  this  kiml  will 
occur.  Aud  we  luire  itinoo  oovupiod  oursclres  in  tracing  up 
nerroua  evolution  aa  an  aocamnlated  reaalt  of  such  chaogoi. 

All  that  remains  is  to  obsorro  whether  tho  bcttt  of  daily 
experience  are  sirniliirJy  intorpretable— whether  the  hypo- 
theaift  is  further  verified  by  tho  agreoment  of  its  ooroUarioa 
with  the  general izat tons  of  pHyebologista  and  with  popu- 
larly-recognized truths. 

$  250.  The  congruity  between  llie  established  laws  of 
association  and  the  Etevcntl  implications  of  the  physical 
principle  laid  down,  ia  oonapicuona. 
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Kxperienco  ooatinnally  shows  na  that,  oth<>r  tilings  equal, 
UtB  coniu^xion  formed  betnvoa  two  foolings  or  ideu  that 
ocoar  together  or  in  snocession,  is  strong  when  Ihej  ut 
Yivtd  and  fooblo  whea  they  an  Tiunt.  This  trallt  is  do- 
daciblo  from  th«  hypothesis.  In  proporttou  to  the  atrengtk 
of  the  discharge  passing  through  a  line  of  Dnsymmetricall; 
placed  molcculcS)  will  be  tlio  amonnt  of  force  expended  is 
bringin};  them  towardii  symmetrical  arrangement:  so  en- 
nbliiig  them  to  convey  the  next  discharge  with  loaa  reoBt- 
auce.  Whenoo  it  follovrs  thnt  the  tooro  vivid  tlio  oCHUMdcj 
fwlings  the  more  rmdily  will  recnrrenoe  of  tho  one  canae 
roonrrcDoe  of  (be  oUier^tlie  doaer  will  be  the  assooiatMO 
between  them. 

It  18  a  proposition  equally  fftmiliur,  that  repetition  of  ttu 
relation  between  two  sUttcit  of  conscioniineiM,  prusentative 
or  repreHentiibive,  Rtrengthens  their  union.  Tba  more  fr^ 
quently  tmnaition  from  the  fint  to  the  second  occurs, 
the  more  ooheroot  they  become — Uie  more  easily  does 
the  antecedent  aronae  the  coaaeqneot.  This,  too,  '» 
a  corwiljuy  from  onr  h\'pothesi)i.  For  the  implication 
of  the  ai^munt  set  forth  in  ^  22i  in,  that  of  the  mulecukr 
motion  discharged  along  a  line  of  isomerically-cIuuigiDg 
molecules  nnaymmetrically  arranged,  part  is  passed  on 
by  each  molecule  to  tho  next,  whila  part  is  absorbed  in 
'>nogi'>8r  it  towards  symmetrioal  rclalions  with  iU  neigh* 
hours.  Hence  of  a  subsoqaent  like  discharge,  more  will  be 
passed  on  and  less  will  be  absorbed  in  this  re-arrangomcnt : 
there  will  bo  a  diminished  lemstwwe  to  the  excitement  of 
the  one  nervous  etat«  by  the  other ;  and  Uie  correlative  feel- 
ings will  become  more  coherent. 

A  further  fact  finda  here,  too,  its  explanation.  In  the 
process  of  connecting  mental  stat«3,  it  is  observable  that  the 
earlier  repetitions  of  the  relation  between  them  have  greater 
efiects  than  tho  later  repetitions.  For  some  time,  rccujTGnoea 
of  a  Hpqnence  gn  on  appreciably  iD0rG«ting  the  roadioeas 
with  which  the  antecedent  excite*  the  coosequeat ;  but  thn 
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increase  gradually  becomes  leas  and  less  appreciable.  Tho 
saying  that  pnvctico  makea  perfect  ia  but  approximately 
trun.  Tbo  proficiency  gaincx]  by  pmctiou  (as  wu  ecu  plainly 
in  gnmtin  of  xkiU  vrhtcli  riirni»li  dulinito  mcouures  of  profi- 
ciency) augments  at  first  rapidly,  then  less  rapidly,  and  at 
length  scarcely  at  all :  each  individual  retKhos  a  limit  beyond 
which  ropetitiona  of  the  nervous  chnngca  and  coDcomit«nt 
nucccssionn  of  foclinga  bring  no  sensible  improvoniont.  The 
phy«tcul  cnaw  is  tliis.  Wli«n  a  wave  of  molecular  motion 
pAit<M>3  through  a  line  of  molecules  that  are  greatly  ont  of 
symmetrical  arrangement,  mnch  of  it  is  absorbed  in  turning 
ttu»n  toward  eymmelrical  arrangemeat.  As  they  approach 
nocnir  and  nearer  to  symmetrical  arrangement,  more  and 
more  of  the  wave  pnssus  on — k-a*  and  h-«w  i-s  th««  nbaorbed. 
Dot  to  say  that  each  molecule  offers  a  diminishing  resist- 
ance to  the  transfer  of  the  wnvo,  is  to  say  that  there  is  a 
diminution  of  the  force  which  tendti  to  bring  it  into  polar  re- 
UUons  with  its  neighbours.  And  since  tiie  molecala  has 
inertia  and  is  also  restrained  by  the  actions  of  surronnding 
tnolcculos,  the  force  available  for  nlurring  il«  position  lM.-uni 
a  continually-decreaaing  ratio  to  the  forces  tliat  inatntaiu  its 
position ;  until  at  length  the  effect  of  this  re-adjnsting  force 
becomes  insensible. 


^  251.  The  laws  of  more  complex  mentsl  «1uinges  are 
simiLkrly  intcrprotable.  I  refer  to  tho  pheuomeiui  I'f  habit, 
coDsidered  under  those  involved  forms  in  which  the 
emotions  play  a  leading  part. 

It  is  a  fiimiliar  fact  that  a  oonr«e  of  action,  or  a  mode  of 
life,  originally  repugnant,  usually,  in  conrso  of  time,  gtt« 
Ipsa  repugnant  ^-eventually  becoming  indifferent  or  even 
agreeable.  Physiologically  considered,  a  disagreeable  coonta 
of  action  is  one  in  which  com|>ouDd  feelings  have  to  issue  to 
compound  actiotvi,  through  complex  nervous  structures  that 
offer  considerable  resistance.  The  result  is  that  an  extra 
quantity  of  feeling  (commonly  the  fear  of  pain  that  may 
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msult  from  aon-porromuuice)  has  to  be  eroked  beFom  tlio 
actions  cnn  be  excited.  Bat  siiioe  the  complex  dtscha^n 
tbron^Ii  iheao  complex  channols  render  them  gradoally  mors 
permeable,  it  rosnlto  th&t  tho  quantitj  of  dissffrocablo  reprc- 
eontation  of  pnia  required  to  exoita  Die  aotioiUi  decruoaci; 
and  nt  lengtli  tho  penneability  of  these  cfaaanoU  m^  be- 
come snoh  tJiat  the  epontAneoos  flow  of  ordinsry  fedisgi 
BufBces — nay,  tboso  chttnnoU  may  become  needfal  for  the  due 
dischargo  of  ordlniu^  fvolings ;  which  otberwiao  diacbaigv 
tltomseK'es  in  tho  pnrpOBeleas  activity  we  call  rastkcmeM. 

Where  the  inherited  organization  alrpady  afforda  channel) 
for  tho  easy  dtttchargo  of  special  f<.-«liiig«  in  special  actions— 
that  is,  whcra  Utcro  pro-cxists  ui  oraotion  prompting  a 
particolar  Idnd  of  conduct,  we  see  that  ofloD-rcpeatvd 
P&jss^o  of  snch  emotion  into  ench  condact  renders  leta  ud 
ItTSS  rvsistiblo  its  tendency  thos  to  pass.  The  more  fre> 
({uently  the  impulse  is  yielded  to,  tlio  more  difficult  becomea 
i%straint  of  it ;  nntil  at  leng^th  the  act  it  exciliM  follows  tho 
feeblest  solicitation  of  the  impulse.  Troths  of  tbix  class, 
eoutinnully  illustratod  among  tho  lower  impals«a  and 
illustrated  as  clearly,  Ibongh  1<mu  frt-qecntly,  among  the 
higher  impulses,  are  corollaries  frum  tho  aamo  geaenl 
principle.  ^H 

§  253.  From  this  general  princifdo,  too,  mmy  be  derived 
an  cxpknation  of  certain  leading  traits  of  developed  intcUi> 
gonuo,  a»  distinguished  from  iutclligcnoo  which  U  nn> 
developed. 

We  have  seen  how  from  tho  process  of  ncrroos  evolntion 
M   physically  cansed,   it  follow*  thai  actions   become  1e« 
automatio  ns   thoy  become   mote   complex.     VThea  hat 
(ingle  aSorcot   ti«rvu  mns  to  a   single    ganglion,  whi 
issnes   a  solitary  oflbrent  nenre  to  a  solitary  muficle, 
can  bo  no  diacriminatjon  and  no  variety  of  action.     When 
the   nHtcx  uoUon  becomes  compound,  responding  to  iook 
Domorons  combined  onter  stimuli  by  more  ninnnoits  con- 
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bined  inner  actions,  tlte  chan^  »  \a  ilselt  towattU  dtKoriini- 
nation  and  variety  of  action,  and  opena  the  way  to  furtUdr 
changes  in  tho  same  direction.  For,  as  indicated  in  $§  235, 
237,  in  proportion  ua  roflvx  actions  inmMMiso  in  oomplica- 
tion,  there  ariae  mom  namerous  hesitations,  both  of  the  kind 
that  habitnally  precede  each  established  reSex  action,  and 
of  the  kind  that  accompany  the  partiiilly-formcd  roSox 
actiotu.  tjiinilarly,  &))  we  ascend  to  intelligences  in  which 
bighly-involred  impressions  initiate  higbly-inrolved  kiuda  of 
condnct,  the  aatomatic  and  instinctivo  adjostanents  boar  ft 
vontiaiiolly-dcorcasing  ratio  to  the  mass  of  ac(}u.-)tmeDts^ 
there  t.i  an  increasing  proportion  of  actions  tliat  take  placo 
with  deliberation  and  eouaciousness,  as  well  as  an  iucren.-«) 
in  the  amonnt  of  dehborntion  and  degree  of  conscion^ 
nc»s.  What  is  the  implication  of  this  law  as  apply- 

ing to  different  grades  of  men  T  It  is  that  those  haring 
woll-dcvelopod  noTvooa  systems  will  display  a  rolntiToly* 
marked  promoditation — an  habitual  representation  of  more 
various  posaibilitiea  of  cause,  and  condnct,  and  ConaMjnenoe 
— a  greater  tendency  to  sospcnse  of  judgments  and  an  easier 
modification  of  jadgmonts  that  haro  heoa  formed.  Those 
having  nervouH  nyntems  loss  developed,  with  fuwer  and 
simpler  KCta  of  connexions  among  their  plcxtiset),  will 
iiliowlesa  of  hesitation — will  be  prone  to  prematuro  conchi- 
aions  that  arc  difficult  to  change.  Unlikenesaea  of  thw 
kind  nppcar  when  wo  contrast  the  larger  brained  races 
with  the  smaller  brained  races — when  from  the  compara- 
tively-judicial intellect  of  the  civilJBcd  man  wo  pass  to 
the  intellect  of  the  uncivilized  man,  sudden  in  it«  iiifcr- 
encea,  incapable  of  balancing  evidence,  and  adhering  obsti- 
nately to  fimt  impressions.  And  wo  may  obsorvo  a  difforenco 
similar  in  kind  but  smaller  in  degree  between  the  modes  of 
tiiought  of  men  and  women  ;  for  women  are  the  more  quick 
to  draw  conclusions,  and  relntu  more  pertinaciously  thu 
beliefs  onco  formod. 

Of  kindred  me-aning  is  the  difference  between  the  cul- 


u 


-"-ca   eve 

comber  of  -j 
^'nailer  .  j      '* 

^cfee/r^  o"--  p. 


rSICUtCAL  ULVra  as  thus  IVTBBPRKrn.  583 

Drought  ont  by  comparing  the  emotionnl  charactci-s  of  infe- 
rior ftnd  superior  minds. 

Wo  bare  spcti  that  beginning  with  simple  rocliag)<,  ntniig 
to  cluRters  of  fealinga,  aft«nranl!t  to  cluAtcn  of  these  closteraf 
and  !to  on  to  Aggregates  more  mastiro  »nd  more  heteroge- 
neous, tho  nnrons  stnictarca  which  are  thctr  sent*  odwioe 
ID  oomplication  by  tlie  itnpor-postng  of  new  plexnaes  whereby 
pnsexisting  pIoxTLies  have  their  nctions  co-ordinated.     The 
implication  is  that  the  earlier  and  simpler  fiiettngs,  hoing 
tlio    more    directly   intermediate    between    special    com- 
binations of  external  Htimolt  and  special  combinstiotis  of 
oiliiptcd  aotions,  are  tho  more  indopondtmt  of  one  auothor 
and  the  more  liable  to  act  separately ;  while  as  tost  as  there 
are  evolved  those  later  feelings  into  which  the  gimplcr  ones 
itntor  as  components,  thcro  iit  a  dccrcAsed  tendency  for  the 
BimphT  ones  to  act  separately.     In  other  words,  tho  deve- 
lopment of  the  highest  plexnsos  is  the  development  of  ap- 
pliances by  which  simpler  plcxnMC  of  diSbrent  kinds  are 
Kimnltancoosly  excited,  and  the  different  modes  of  action 
which  they  prompt,  simultaneously  made  nasoent.   It  results, 
thcn.that  along  with  advancing  evolution  of  the  feelingittliuro 
will  go  a  dimination  of  fitfuInesA  and  imcortointy  of  conduct. 
An  emotional  nnturo  not  well  developed  will  bo  relatively 
impnUivo — the  Uability  wilt  bo  for  each  passion  to  display 
itself  quickly  and  strongly,  without  check  &om  the  rest,  and 
to  exhaust  itself  very  soon,     AVhilo,  along  with  high  emo- 
tional development  thero  will  bo  little  liubiliiy  Lo  suddoa 
outbursts  of  feeling — the  simultaneous  rise  of  on?  or  more 
counter. feelings  proper  to  the  circumstances,  will  in  msot 
cases  retard  or  qualify  the  manifestations ;  but  tlie  conduct 
eventually  decided  on,  prompted  by  a  greater  number  of 
foelingt  severally  leas  excited,  will  bo  more  persistent.  Ucr«, 
ua  before,  the  contrast  hutwoca  the  higher  and  tho  lower 
mces  of  men  fui-nitthos  an  illustration ;    and  hero,  too,  sa 
before,  n  further  but  leRS  marked  illostratioa  is  fumisbed 
by  tlio  contrast  between  men  and  women. 
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Indeed,  under  thU,  as  under  other  aspects,  mental  erolo- 
tion,  both  intellectual  and  emotional,  may  be  measured  by  tho 
degree  of  remoteneaa  from  primitive  reflex  action.  The  fonn- 
atioa  of  sudden,  irreversible  conclusions  on  the  slenderest 
evidence,  is  lesa  distant  from  reflex  action  than  is  the  fom- 
ation  of  deliberate  and  modifiable  concluaiona  after  mncli 
evidence  has  been  collected.  And,  similarly,  the  quick 
passage  of  simple  emoti  o  the  particular  kinda  of 

condact  they  prompt,  ia  uit  from  reflex  action  ihtn 

is  the  comparatively-hes  }assage  of  compound  emo- 

tions into  kinds  of  cond  inined  hj  the  joint  iuntig»- 

tion  of  their  component 


CHAPTER  vm. 

EVIDEKCE   FBOM   NOKM&t    VABUTIOHB. 

^  254.  Thaa  far  the  evolution  of  netvooB  straotares,  and 
of  tbcir  functions,  has  bocn  considvrod  withoat  reference 
to  the  raiying  physiologioal  coaditioos  that  nffuct  tho  pro- 
cess from  moment  to  uaoment,  aa  well  as  from  generation  to 
goacrnttoQ.  We  have  spoken  as  thoagfa  tho  physical  actions 
by  which  nervoiiH  cltamwls  are  opened  and  mado  monj  per- 
moabl^,  eqaally  with  those  by  which  the  diacliorgsa  along 
ostnblished  channela  produce  tbeir  respective  e&ecta,  aru 
notions  always  alike  in  kind  and  degroo  if  tho  stimoU  and 
the  Ktructurea  uro  alike  in  kind  and  degree.  But  this  iit  not 
tho  case.  Hero  we  inuat  lake  note  of  several  circumsltkoccii, 
general  and  local,  which  modify  tho  influence  of  the  same 
ontcr  agent  on  the  same  inner  part ;  and  ohBcrve  the  cor- 
n-i*poudcncc  butwcon  the  variations  of  physical  effuct  and 
the  accoinpauying  variatioos  of  psychicid  vSoot. 

The  better  to  follow  in  thought  the  prodnction  of  these 
variations,  let  us  carry  further  a  compariaon  before  nuido. 
When  describing  how  discharges  of  molecular  motion  go 
along  lines  of  least  resistance,  and  by  recurring  render  them 
liuoti  of  less  rcaUtance,  it  was  pointed  out  that  in  this  respect 
thore  is  an  analogy  between  the  flow  of  molecular  motion  and 
tho  flow  of  n  liquid  ;  fur  a  stream,  in  proportion  aa  it  is  strong 
and  continued,  cuts  for  itself  a  Ivge  and  definite  channel 
(  }  23-1),     That  tho  tmnnfrr  of  molo<Milar   motion  may  be 
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propcrlr  thoe  ponUloleil,  we  eee  in  Uie  case  of  tlioae  fonu 
of  molccaW  motion  known  u  licat  uid-ulcctricity;  Uie  ooa* 
duclion  of  wliicli  UiroDgli  Botid  bodi£»,  i»  compared  to  »  Bow 
that  takes  placo  more  eanly  throagb  some  sabstaoces  tliu 
tliroBgli  oUicrs,  and  wkicli,  in  bodios  baving  polarized  mole- 
caU>3,  pnsaea  with  leas  TOaistsnce  is  somo  directioDs  than  iu 
others.*  B«verting,  then,  to  the  commoD  hjpo- 

thcsii!  of  a  nerrona  "fluid"  which  movea  in  aerre."CBr. 
rents  " — admitting  that  though  the  molecohv  motion  whid 
workA  nen-ooa  oBccta  is  not  a  fluid,  and  its  transfer  not  t 
current,  thoy  maj  lie  conveuientlj  dealt  with  as  (jiongh  thff 
wer«  ;  let  na  consider  what  Tariattona  of  spocial  results  will 
•liso  from  incideulul  variutiona  iu  the  geausis  and  cscapv  of 
the  nervous  fluid.  Lot  na  consider  the  nervona  syatera  u 
an  immiTQscIy  involved  sot  of  chaQoels,  sotne  wide  and  allow- 
ing  an  easy  flow,  some  narrow  and  little  permeable— aenu 
communicating  with  one  another  ^y  targe  openings  and 
others  by  opcoings  through  which  nothing  panes  ozoept 
uiidor  high  pressure ;  but  all  of  them  more  or  less  permeable 
and  more  or  hiss  oonocetcd.  Let  us  supposQ  tho  aggrc^atA 
of  ohanneU  so  constituted,  to  hare  moltitudiuoos  pUeos 
through  which  ita  contoots  oscapo  and  moltitudinoua  plaeei 
throngb  which  there  como  gushes  that  incrcoso  its  ctmtents ; 
and  that  these  places  of  subtraction  and  addition  are  opened 
in  van'ouH  localities,  in  rariona  numbers,  and  in  varionB  de- 
grees— sometimes  the  subtractions  being  in  excess  and 
sometimes  the  additions.  Let  ns  hence  infer  a  ooosidcrahle 
Tariability  of  presaoro  iu  the  fluid  filling  these  nunifying 
ohanncla-^somo  excessive  outflow  liaving  now  greatly  re. 
duced  its  pressure,  and  tlie  largo  inflows  having  now  iwiacd 
its  pressure  above  the  usual  height.  And  lastly,  let  us  draw 
the  necesitaiy  corollary  that  at  ono  time  its  ebbing  streams 
pass  only  along  the  fully  opoa  and  the  more  permcAbU 
cbanncils ;  while  at  a  time  of  high  tide  its  Btr<iamB  find  tliM 

■  See  Prof.  TpuUir*  J7kU  oj  a  Mod*  0/  Motion,  Clap«w  Vn. 


myv  into  leu  pcnncaLle  cIiuLiiels,  and,  aided  hj  local  ita- 
tnrbouces,  escape  evaa  tlirongh  thu  least  permeable  cbiranolit. 
Tbaa  ejaDbolmng  Uie  pliy»icnl  acttoiu  to  wlitoh  tbo 
nervous  syatom  as  a  whole  U  exposed,  lit  us  wk  how  ita 
functjuns  will  be  afiected  by  changes  of  physiological  con- 
ditioBs ;  and  how  tho  occontpanyiDg  subjoctivo  statea  will 
be  modified. 


f  2&6.  Tuko  firat  thfi  gouend  variations  which  arc  eocn 
on  contrasting  cert»iD  mental  traits  of  youth  nnd  n;^. 

While  waste  and  repair  are  rapid,  the  ramifying  HCt  of 
channeU  forming  the  nerroos  system,  receives  Kuch  a  large 
and  pcrpetnal  influx  at  mnltitadinoiis  points,  that  it 
nnnains  well  filled  notwithstanding  the  largo  efflux  con- 
tinuously going  on  at  multitudinous  points.  The  ingoing 
wave*  of  mcdoealar  motion  causvd  by  poriphcrnt  imprcs- 
sions,  liberate  fit)m  moment  to  moment,  in  the  sensory 
eentrcs,  larger  waros,  or,  as  wo  may  here  call  them,  quick 
gnsbes  of  the  "nervous  fluid;"  and  Irom  the  nianivo 
plexuses  of  the  higlier  oentrcA,  aroused  by  combinations  of 
distnrbancea  thns  arising,  there  are  added  to  the  contents  of 
the  nervous  ^rstem  still  more  powerful  and  continuous 
gushes.  Considering  first  the  pliysiological  results, 

we  see  that  the  channels  of  the  automatic  nervous  system  are 
filled  to  overflowing.  The  heart  pulsates  powerfully;  tbo 
alimentary  canal  works  vigorously;  the  lungs  arc  well 
■nfiatcd;  and  every  glandular  organ  receives  tluit  continuous 
(lijM'hiirge  which  keeps  up  the  pecnliar  molecular  changes 
carried  on  in  it.  Meanwhile  tbo  voluntary  muscles,  receiv- 
ing their  share  of  this  abundant  efflux,  are  all  in  states  of 
partial  tension,  so  producing  attitudes  characteristic  of 
vigour ;  and  llit^  are  severally  ready  to  contract  with 
great  force,  and  to  keep  up  their  contractions  for  long 
periods.  Among  uccora[nnyiog  psychical  results, 

we  see  that  the  feelings  of  both  orders  are  vivid :  the 
wnsations  ore  distinct  and  the  emotions  lively.    We  see 
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also— «a(]  thifl  it  is  which  mora  especially  coQoems  na  ben 
—that  tho  establisliment  of  r»l»tioiw  brtwecn  feelings  It 
easy,  Kad  that  tho  KiUtiona  whoa  i<<stablisb«d  are  relativcJj 
poriDaiieDt.  Along  whatovcr  linos  of  nvrvooA  comminiica- 
feioD  ar«  opened)  disebargea  pass  that  are  strong  becaoae  U» 
prmsnro  id  greftt ;  whence  results  a  great  amonnt  of  tnole- 
enlar  re-«miigvmi:nt  along  each  tine  tAken  by  a  diachaige. 
A  Hubsequeitt  like  diachnrgo  p«kssofl  with  comparaliTD 
•  iacility;  making  the  antecedent  state  easily  prodi 
PeonsequonC  state— tho  tcnoa  of  tho  Ktlatjon  nra 
eohcrent — the  momory  of  it  is  good. 

Tho  conrenio  connexion  of  pheaomima  in  adranocd  lift, 

briags  out  moro  cluurly,  by  coutra»t,  the  law  we  are  contem- 

k^ating.     lu  cominon  with  the  body  at  large,  the  noma 

uystom    is   supplied  with    poorer    blood   circulated  non 

I  slowly ;  and  hviioe  when  wasled  it  ia  less  rapidly  repaired. 

Its  channels,  therefore,   receive  from  moment  to  tDuneot 

fvublcr  gushes  of  nerruuM  Quid ;  th«  geaenl   picssan  a 

diminished  ;  and  all  the  rariooa  overflowing  gushes  beooou 

leM.  Tho     physiological    resiiltB    arc    that    tlH 

•ctiona  of  tho  viscera  go  on  m<ve  slowly.    Digestion  if  no4 

poaitively  djfiicult  La  a  vensihW  tax ;  and  the  propulsion  of 

blood  to  the  surface  is  no  longer  active  enough  to  contend 

with  any  great  loss   of  heat.     Throughout  tho   muscular 

system,  too,  the  faiUng  nervous  dischaige  is  aoeo ;  alike  in 

L  the  chronic  relaxatton  of  altitude  and  iu  tliu  quick  followtng 

I  of  fiitiguo  npoa  exerdon.  Psychically,  thLs  stato  is 

otto  in  which  tho  fL-olings  arouaed  are  less  rivid  and  the  i«- 

latioos  formed  betwocu  them  1ms  coherent.     For  rending  a 

strong  light  is  required,  taste  and  smell  become  less  keen, 

boaring  grows  dull,  and  thero  is  apathy  in  prosooco  of  ctr- 

cnmataacea  which  yidd  strong  pleaaorable  emotiona  to  the 

young.    At  tfae  same  timo  the  comparative  want  of  cohesion 

between  tmpres&ions  is  shown  in  the  timbility  to  rcooDcct 

the  names  of  pcnona,  the  times  of  occurrences,  &o.    And  if 

we  trace  out  the  snocceaiTO  sttiges  of  failing  memory,  we  eeo 
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&Ai  they  follow  the  order  inferable  from  tho  hypothosis. 
Earliest  among  the  related  iDipre.s>iioii3  whicli  no  1ongi>r  !<o 
cohere  tbat  one  recAlIs  nootlicr,  aro  those  made  by  daily 
trivialities — those  represented  in  tbo  nerrooa  system  by 
lines  throngh  which  foobto  discharges  have  but  once  pa$)ti.>d. 
Interesting  statements  that  aro  read,  and  passing  ercnts  of 
considerable  importance,  presently  ceam  to  bo  rvcollablo; 
thongh  like  statements  and  events  which  date  bnek  to  early 
lifo  ve  still  recallable :  the  reason  being  that  the  channeU 
of  neiToua  commonication  lon^  ago  made  by  the  strong 
gnslieH  auRwering  to  Uio  vivid  ft-ulings  of  youth,  remain 
more  permeable  than  thoao  lately  made  by  tlie  feebler 
gDshcs  answering  to  tbo  Winter  feelings  of  age.  Passing 
over  many  gnulntions,  wo  come  to  incoberonccs  of  thought 
in  which  tlte  plaee  now  inhabited  is  confounded  with 
places  inhabited  long  ago,  and  tbo  business  of  middle 
Hfe  is  referred  to  as  though  tranaactewl  yesterday — iuco- 
herences  implying  that  comparatively  permeable  channels  are 
now  so  &r  d««erted  Uiat  the  dUohargea  along  them  do  not 
sronao  tho  elements  of  tliese  familiar  ideas  in  their  proper 
rchttion».  And  cveutually  we  reach  tho  extreme  tttate, 
similarly  explicable,  in  which  even  members  of  the  family, 
who  have  been  companions  through  life,  cease  to  be  ro- 
cognized. 


§  256.  Let  us  oonaider  next  cert^uii  general  psychical 
variations  tliat  accompany  differences  of  bodily  oon;gtitution. 
Some  of  these,  of  tbe  same  natarca  as  the  foregoing,  we 
will  glauco  at  before  passing  to  some  of  another  nature. 

lu  consequence  of  apeoiulities  of  inheritance,  tpeoialilies 
of  education,  and  specialities  of  mode  of  life,  high  meuiai 
mauifestations  of  certain  kinds  may  go  along  with  weakness  of 
body.  But  cliLHsiug  such  Ooses  as  abnurmitl  deviations  from 
tlwt  oonstitntional  balance  which  ia  needful  for  survival 
Uirough  future  goncrations;  and  limiting  oar  attention  to 
cases  where  no  uioostrosity  has  beeu  produced  by  uaduo 
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fbroing  of  tho  iiidiridnal  or  lus  ancestors ;  we  aluU,  I  thiak, 
tnuw  ft  connexioa  between  abounding  physical  rigour  ui 
powLT  of  tiiiukiag  imd  feeling,  as  well  aa  bctwoen  iloggtilt- 
nesa  of  oonatiUition  nnd  comp&r&tire  inertncs:*,  inteUiKtiul 
and  emotional.  On  tho  dne  h&nd  we  h*v*j «  tjft 

of  man  overflowing  with  miuicnlnr  energy  that  girei  npe- 
riority  in  Hports,  games,  and  feats  of  strength;  who  ii 
keenly  slivo  to  all  onion  of  gratificatjona,  sensational  uid 
emotional ;  who  noquirc^t  koowledgo  easily,  and  retaiot  il 
t«nflciou9ily ;  and  who,  after  leaving  the  academiu  He 
tlirougboat  which  he  was  maricod  by  thane  united  tnila, 
gains  distinction  partly  bocanse  of  bis  mental  activity  (at* 
neoonarily  of  a  high  order),  and  partly  becauite  of  (Iw 
Htrengtli  of  conatitation  which  enables  him  to  bear  intenn 
and  prolonged  applicatioo.  On  the  otbor  hand  m 

have  a  typo  of  man  whose  bodily  fiinctiona  are  alow ;  who 
from  boyhood  upwards  cares  little  for  active  excrciM*; 
who  eren  in  yontb  ia  indifferent  to  pIcatKirca  which  othen 
enjoy  greatly;  who  all  along  finds  learning  lubonotts;  and 
who,  in  after  life,  lapses  into  apathetic  idleness. 

These  contnutts  betwcon  men  whoso  nervons  systemi 
work  under  high  prcwtoro  and  under  low  pressure  re- 
^>ectively,  I  draw  leaa  for  the  purpose  of  showing  thpir 
analogy  to  the  contrasts  between  the  young  and  the  old, 
than  for  the  purpose  of  drawing  nttontion  to  accompanying 
contrasts  of  another  kind.  We  have  seen  tlial  when  the 
pressure  throughout  tho  nervoos  sjrstem  is  high,  so  that  any 
disturbaneo  which  facilitatvK  escape  along  certatn  ^fc«»w*la 
i»  f»llijwod  by  a  tttruiig  gu.-di  along  tho«Q  diaanels,  even 
though  they  arc  not  very  permeable;  there  is  an  easy 
revival  of  old  oonnexious  of  ideas  and  a  rormatton  of 
now  connexions  that  are  vciy  oohcront,  Bot  there  is 
much  more  than  this.  Interwoven  as  the  higher  oervoBS 
plexuses  are  in  such  intricate  ways,  in  correspoaduooe 
with  the  intricate  intvrwi-aving  of  phenomena,  it  neoe*- 
sarily  happens  that  a  wave  of  nervous  fltnd  let  into  one  of 
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tiaeia,  Uiough  it  escnpcs  most  l&rgoly  along  certain  most 
ponnettblc  channels,  eacapoji  in  part  along  other  channela 
tltat  are  leaa  penntable.  The  .itrongor  the  vmv&  thi)  groiit«r 
tho  numbor  of  thoao  supplementarf  dischturgaa ;  and  Ike 
fortlier  Jo  all  tho  iliiteliai^oi,  Urgcr  and  smallur,  make 
tbenselvefl  felt — >raii)uug  out  into  more  mullitudinouK  and 
reoute  mmificatioaa  of  the  plexuaea  tbef  enter.  Answer- 
ing to  tliia  pfajrHical  result  tho  psyclucal  rcsntt  ia  the  pro* 
duction  of  id«a.<(  that  are  more  numerous,  and  more  distinct, 
and  more  discursive.  The  area  of  conscioasnoM  simol- 
taoconaly  widens  and  brightens  as  the  presaoro  of  the 
norroos  flnid  increases ;  so  that  while  its  near  and  central 
elements  become  cleaner,  clomcats  moro  distant  from  the 
oentre  come  into  view.  Betireea  the  two  ^^ics 

of  oonstitntion  above  described,  wo  aoo  stub  mental  di^- 
oncos  as  are  heuou  to  be  iulerrod.  The  man  whose  ncrvona 
B^tttem  workit  under  high  preaanre  showa  n»  an  abundance 
oS  ideas.  He  has  always  somothing  to  say ;  and  instantly 
finds  words  fit  for  tho  occasion.  All  tho  proximoto  bearings  of 
a  sitnation  or  an  event  i^uickly  occur  to  him;  and  out  of  tho 
several  counies  which  almost  simultoneonsly  naggest  them- 
mIvob,  be  takes  the  appropriate  one.  He  thns  shows 
what  wo  call  "  prusvnco  of  mind ;"  and  hnbituitlly  trusting 
with  sncccsA  to  the  fertility  of  his  rusounx-s,  he  baa  courage 
in  facing  difficulties.  In  the  man  whose  nervoua 

«y«tom  works  at  low  presaure,  thoaghts  come  slowly  in  singlo 
file  instead  of  rapidly  in  a  column  formi»l  of  many  olmoet 
abreast.  Tho  various  posaible  causes  and  conscqucncos  of 
tach  act  dawn  upon  him  griuliially  one  by  one,  and  lomc 
of  thrm  nut  at  all ;  so  llukt  the  occasion  has  passed  before 
he  has  bad  time  to  adjust  himself  to  it.  Finding  (hat  ho  is 
consequently  unablo  to  oopo  with  men  who  luivo  "  their 
wit.-*  about  them,"  ho  ]«ave»  tho  crowded  ihtiroughtaroa  of 
life  and  takes  to  its  quiet  byeways. 

§  2^7.  That  general  physical  causes  entail  such  genenl 
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payobicil  difieresccs,  we  sea  not  only  on  contrasting  the 
minds  of  tlio  young  and  oU  w  wvU  ns  those  of  the  ow 
Biitutionttlly  viraciouB  and  tbe  couatitntiouatly  Hln^itb, 
bat  also  OQ  oontrastin^  tbo  exalted  and  depressed  oovtito- 
tjooal  states  of  tbo  lutmo  ludiTidoaL 

Hoat  personH  bare  lutd  experienoe  of  a  general  prostn- 
tioQ  daring  which  pteasorea  are  accepted  apathcCkally, 
while  thinking  is  a  fatigue  and  the  effort  to  recollect  no* 
familiar  things  ropognaut ;  and  along  with  this  diminished 
ooheatun  of  ideas  there  ia  a  diminUhed  number  of  theia— 
instead  of  coming  in  a  continaoaa  crowd  they  come  M  k 
train  of  stragghtrs.  Convciwily,  there  is  an  ex- 

ceptional inrigonttioD,  often  tnocobte  to  some  fiironiabls 
combination  of  conditions,  pliyucal  and  Rocial  (us  an  sxeCN 
sion  along  with  intimate  friends)  in  which  the  mental  mani* 
foststions  are  nnusnally  vivid  and  abundant.  Every  tboaght 
is  clearly  and  quickly  seized ;  apt  expressions  couw  to  the 
mouth  without  hesitation ;  illnstntions  are  ready  on  the 
iastant;  long^forgotten  aooodotos  rocnr;  and  ont  of  Uia 
flood  of  ideaSj  cow  so  broad  and  Hwilt,  there  are  r«adily 
formed  those  complex  combinations  of  iikeoeRS  and  dit&r- 
ence  which  constitute  wit,  even  by  thooe  who  ordimnly 
aru  not  witty. 

Cloarly  these  opposite  deviations  from  the   mean  slate, 
are,  like  the  others,  iiit«rprctable  as  canscd  by  relatively 
low  pressure,  and  reUtively  liigh  pressun.',  throngbont 
norvous  ;^t<an. 


^  268.  One  other  variation  of  constitntional  state, 
ring  daily,  presenta  us  with   a  st^riM  of  similar    oSbotaJ 
simikrly  produced. 

Th»  diuiinution  of  nervous  c£Bux  which,  reaching  a  certaial 
point,  shows  itaelf  in  an  increasing  quietude,  lapsing  ic 
sloep,  is  accompanied  by  a  deflccnding  series  of  psyc 
activities   conforming  to  the  guacral  principle  set  kt 
When  drowsiness  b^ins,  there  ia  first  a  failure  of  thai 
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foebler  and  more  complex  connexions  of  ideas,  as  well  aa 
a  decrwMid  qonntitj  of  idc&s.  Thought  leaves  iU  rvm<3tor 
nnd  Ivss-befttcn  Inclcs,  and  conftnex  it«  exourrionit  to  the 
more  fnmiluir  trucks — common-pUco  rcmarka  and  allusions 
tjLko  the  pUco  of  wit  and  apccalalion.  QmdiuiUf  bucomiog 
limited  to  a  still  narrower  range,  oonscioosneea  is  bj>aiid-byu 
made  up  of  little  ulso  than  those  almost  automatic  intcrpro- 
tations  of  tlio  impnwiioii»  rc(^ui\-ud  from  things  around 
which  oonstitate  recoguitiona  of  them.  And  at  length  wIumi 
the  circolation  has  fallen  to  the  requisite  degree,  and  low 
tido  of  the  nervous  i-fflux  has  boon  reached,  even  the  pW:e 
anil  the  pontona  are  no  longer  known. 

'rhi>  drcania  that  occur  during  the  «iu(uing  sWp  profont 
traits  of  like  meaning.  For  sleop-cou.tciouitniMM,  while 
diifLiriiig  from  wiOciug  consciousueu  naialy  io  being  inde- 
pendent of,  and  uncorrected  by,  impresBiona  rectived 
through  tho  scn««-s,  dilTor.f  aUo  as  tho  con*oionsncs8  of  the 
uhl  does  from  that  of  the  j-oung,  or  that  of  tho  inert  frum 
that  of  the  vivacious.  Its  elements  are  less  coherent  and 
less  abundant.  An  ordinary  dream  is  so  faint  that  it  is  not 
n-ciillablo  nnlcMS  thought  of  ju»t  after  waking;  and  then 
only  u  few  of  iUi  closing  sc<^iea  are  recallnhlc.  Rvcu  Uiuise 
are  not  coherent  over  any  considerable  space ;  but  through 
some  necidontnl  associations  cuoh  new  act  or  occurrence  leads 
off  into  quite  anotlier  ncrie*  of  acl-t  and  occurrence* — there 
ut  a  perpetual  wandering  away  from  what  wtut  just  before 
thought  or  intended.  Meanwhile,  the  narrowing  of  the  area 
of  oonsciousnc»s  iit  cliown  in  tliti  abaenoe  of  tho«o  multi- 
tudinous collateral  thoughts  which  tho  sucooBsive  Bceoea  are 
fitted  to  arouse,  and  in  the  const^quent  ncceptanco  of  these 
scenes  without  iiny  xenae  of  their  absurdity.  To  dream  of 
flying  and  not  to  suspect  any  illusion,  implies  that  thought 
is  limited  to  a  narrow  train  of  simple  ideas  ;  and  that  there 
aru  nut  aroused  any  n-inciiiljnuice.i  of  ttiosti  nntn^onisttc 
experiences  and  of  those  genei-al  couoeptiom^  framed  on 
them,  which  ore  implied  by  scepticism  and  disbelief. 
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A  veri5c»lion  meota  us  irhcn  we  compare  the  drcum  k- 

companying  quiet  cinnilatioD  of  tho  blood,  witli  Uie  intmt 

ampnajing    ozcitecl     oiroulation— eibbvr     throogh    Um 

F^ftem  u  %  -nrbole  or  throngh  the  bnia  only.     For  noikr 

ODQ^Bttons  implying  a  lugher  rete  of  molecular  change,  ud 

Looiue<|aently  of  noTToai  discfaaigt^   Unn  i»  nsiwl  duriag 

flle^,   tho   drvuna    become    both  mora    vivid   mad    non 

ratioiul.     Muiy  acta  are   porformcd  in  succession  with  > 

view  to  Home  dt?sinxl  end ;  aod  the  o«riier  moinbun  of  tiia 

Berioa  do  not  wholly  diBa|>pear  from  consciotuniws  u  tW 

later  snse.     At  the  same  time  tho  things  done,  the  umiu 

tuted,  the  difficulties  orcrcomr',  Arc  lens  iuoongruooa  witk 

waking  cxpcrii-Qcc ;  bi'<^aii«o  of  thu  grviiti,Tcx<.-tir8ivciieaof 

thought,  aud  the  consequent  accompaDimout  of  criticism  on 

the  tnain  current  of  ideota. 


I 


§  259.  Another  clsM  of  facts  offer  a  kindred  problem 
which  admits  of  u  kindred  solution.  I  refer  to  the  psychical 
variAtions  that  nocompany  TaiiatioDS  not  in  the  state  of 
the  oi^nnism  as  a  whole  bat  tn  the  st»t(H  of  its  diOkiml 
parts. 

Given  a  nervous  system  in  any  oonstitntional  conditioD, 
what  will  happen  to  tlio  rest  if  one  portion  of  it  is  gnaUy 
excited  f  Supposing  lar^  deoutnds  to  be  made  on  tlie 
gmcml  supply  of  nervous  OaJd  by  a  powerful  discharge  in 
one  direction,  what  will  bo  the  effects  on  discharges  in  other 
dinctiras  ?  The  question  is  not  by  any  mpuns  aimple  {  for 
ordinarily  a  ncrrons  action  is  accompanied  by  an  invigorated 
pulse  and  n  imised  re(4>irstion,  whence  it  resulis  that  being 
boiler  supplied  with  matoriala,  the  nervous  ^stem  geneimlBS 
more  nervous  fluid.  Up  to  a  curtain  point>  therefiwB,  the 
efflux  in  the  porformanoo  of  some  one  kind  of  fimotion,  has 
the  eSect  of  increasing  instead  of  diminishing  the  geaend 
efflux.  This  is  especially  the  case  with  those  modes  of 
nervous  expenditure  which  bring  with  them  increased  ex- 
citements of  the  sensations  and  emotions.      NeverthdoiS, 
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'there  is  reason  to  suspect  Uiat   some  effects  such  as  the 
hypothesis  iiupli«3  are  prodaced. 

I     When  mtucalar  effort  u  suddeul;  pushed  to  excess,  my 
hy  mailing  »  ioag  way  at  full  spiicd  or  by  climliing  &  inoun- 
taiu  till  forced  to  desist  by  wnnt  of  breath,  the  powur  of 
thinking  is  appreciably  diminished.     Though   it  remuns 
fluy  to   nnito  ideoa  in   simplo  combinations,   it  becotnes 
difficult  to  nnito  them  in  complex  combinations-^^  meto- 
Hpbyaionl  qucatioa  domimda  n  grcot«r  ravnt«l  oSort  than  con 
be  mode.     The  emotions  undergo  a  like  onfeeblement — & 
temptnBiy  apathy  ensaes.     That  is  to  say,  an  excessive  ab- 
Hcttiictioa  of  nervous  fiuid  diminiahos  so  much  tho  general 
"•pressure   througliout    tho   ntrrous    system,   that    no  dis- 
char^ps  toko  place  along  the  less  permeable  channels.     It  is 
true  that  the  aorntion  of  tho  blood  falls  in  arrcar,  and  that 
diminished  genesis  of  nervous  fluid  thus  becomes  a  part- 
canso  of  thoBo  effects;   bnt  wo  Hhall   find  cvidonco  that 
Hst  ia  only  a   part-causo.  For  tho  alleged  cou- 

Haoxion  of  phenomena  is  quite  clearly  shown    on  passing 
Hto    those    nervous   discharges  which  have  not   incroaacd 
Bexcitcmonts    of    foolings    aa    their  ooncomitonta.     When 
*^Uio  mu»cU^s  and  glandis  of  the  alimentary  canal  are  at  work, 
tJie  heart  luid  luugn  have  their  actions  laiaed ;  and  the  evolu- 
tion (^  aerrons  energy  is  thereby  favoured.     But  tlkeir 
activity  brings  no  snch  increased  evolntion  erf"    nervous 
energy  as  does  that  of  the  locomotive  organs;  ninco  tliuir 
activity  neither  yields  direct  sensations,  nor  incidentally 

tontails  moro  vivid  and  variod  pcroepEtonK  and  ideas,  with 
Uio   feclingH    immediate  and    remote  which    thoy  imply. 
CoDseqneutly,   the  abstraction    of  aervoas   fluid    by   the 
stomach  when  food  has  been  put  into  it,  is  an  almost  nu- 
compeniiat«d  deduction  from  thu  gouvnl  t^upply  of  uer^'oua 
Said.    In  youth  the  mental  effect  ia  not  much  felt ;  bat  ia 
■  middle  lifo  and  utter,  wo  see  that  the  digestion  of  a  heavy 
m  meal  (at  Icnutt  in  the  absence  of  cociiU  uxcilvrafutu)  entails 
I  nch  a  diminution  of  pressare  throughout  the    netrooa 
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co-oporatiDg  picxnaca  take  place  tmder  the  nonnitl 
prcssuro.  An  boforo  ehown,  the  least  pormeablo  plexusea 
are  the  first  to  beootne  runclioDally  innclive  tus  tlto  preaaura 
diminishos ;  and  here  it  is  to  be  observed  that  for  the  samo 
reason,  the  Iwist  permeable  parts  of  each  plexus  will  as  the 
prossnro  difniniHlies  have  their  discharged  appreciably  en- 
feoblod  before  the  more  permeable  part«.  But  right  mental 
adjustments,  implying  accnrate  nervous  co-ordinations, 
depend  on  fbo  maintcoanco  of  dno  proportions  among 
the  itrengths  of  the  dischargee ;  oud  anything  that 
alters  theite  proportioiiH  interfurm  with  tliu  adjustments. 
Kecessarily,  then,  a  strong  emotion  disturbs  the  intel- 
lectual balance.  Both  dcraDgemi>ntB  of  simple  percep- 
tions and  derangementa  of  complex  judgmenta  show 
us   this.  Among   dcrangemeats  of  pcrcoptJona, 

I  may  refer  in  passing  to  thoao  which  groat  fenr 
produces— the  misintcrprotation  of  visual  iinpn-s«ions  being 
in  this  state  of  mind  very  marked.  But  examples  that  are 
better,  becanxe  the  eSectft  are  numerically  measorable,  occur 
among  those  who  play  games  of  skill.  If  when  about  to 
make  a  stroke  at  billiards  any  emotion  has  been  raised,  by 
tho  presence  of  spcctAturs  or  otiierwisir,  fuiluro  is  very  apt  to 
I  roxult;  and  this  though  the  heart's  action  and  tho  mus- 
L  cular  tone  are  not  appreciably  aSccted.  The  cause  is 
^boar.  Success  presupposes  great  exactness  in  the  ratios 
^^unong  the  many  combined  contractions,  and  in  tho  adapta- 
[  tion  of  them  all  to  the  many  combined  impressions;  the 
ratios  among  which  havo  also  to  bo  exactly  appreciated. 
But  when  a  great  draught  of  nervous  fluid  to  the  parts  of 
the  nervous  system  occupied  in  an  emotion,  baa  diminished 
the  pressure  under  which  ihese  sensory-  and  motor  discharges 
are  made  through  the  co-operating  plexuses,  the  ratios 
among  the  actions  of  their  piirl«  .ire  so  far  changed  that  tho 
co-ordination    becomes    imperfect^  I'hat   among 

those  higher  intellectual  actiona  wo  c\a»»  as  judgments,  a 
like  disturbnoco  leads  to  a  like  dcrangeincut,  is  obviont. 


persists  m  eonsciousnct 
tlio  greater  persistence 
derance  of  kindred  expe 
the  tendencies  of  these 
continue,  depends  on  the 
of  nervous  fluid.     ITiis  i 
generally  by  strong   em 
particular  emotions   excit 
at  isBuOj  perturb  the  judg 
along  those  lines  of  repn 
excitement.     In  the  seconc 
or  any  other  emotions,  per 
the  general  supply  of  nerro 
which  extreme  elation  impli 
easily  along  the  less  permi 
representations   are   raised 
stronger  ones,  so  that  disi 
whence  it  happens  that  impi 
are  thought  probable.     Wl 
spirits,  judgment  fails  beca 
nervous  discharges  are  inter 

§  261.  Fully  to  einl'"'-  " 
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sores  and  Pains  arc  partly  constitntod  of  thoso  local  and 
conspicaoua  elements  of  feeling  directly  arouacd  by  special 
stimuli,  tlicy  are  largely,  it  not  mainly,  composed  of  secon- 
dary elements  of  feeling  arooflod  indirectly  by  diffused 
stimulation  of  the  ncnrous  eystom."  Hero  no  have  to  con- 
sider what  further  reaaoua  for  thinking  Uiis  an  now 
apparent ;  and  what  further  solutions  they  introduce  oa  to. 

That  ©very  specinl  pleuHuro  or  pikiu,  pi-riplicrul  or  central, 
does  prodoce  a  diffused  effect  is  clear.  I  do  not  moan 
simply  that  this  is  a  corollary  from  the  foregoing  argument: 
I  mean  that  it  is  shown  vxpcrimen tally.  Beyond  the  familiar 
fact  that  each  utrung  sensatioit  or  emotion  affects  the  actiou 
of  the  iumrt,  we  have  Uie  fkcl  that  thu  ncoompanying  gush 
of  nervooii  fluid,  spreading  along  all  the  vaao-motor  ni-rvcs, 
olianges  the  stato  of  tho  artcriea  throughout  the  whole  body. 
Huch  more  then  does  it  spread  tbroogb  those  more  diroctJy* 
related  purtx  of  the  oerroua  system  which  are  seats  of  con- 
scious actions.  What  remains  here  to  inquire,  then,  is  how 
far  the  diffusion  is  specialized  according  to  the  nature  of  the 
feeling. 

In  tracing  out  tho  genesis  of  emotions,  wo  have  seen  Uiat 
the  plexuHCH  which  co-ordiaato  certain  clustered  impr08> 
sions  received  from  without,  with  tlio  cumbiiti>d  actions 
appropriate  to  them,  are  necessarily  entangled  with 
kindred  ploxuscs  that  perform  kindred  co>ordi nations. 
Wo  hare  inferred  that  when  a  particular  plexus  is 
excited, .  it  immediately  excites  tho  mass  of  kindred 
plexuses  with  which  it  '»  organized — the  T«ault  being  that 
tho  feelings  proper  to  this  mass  of  excited  plexuses  are 
aroused,  aad  in  thoir  multitudinouj)  but  vague  aggregate, 
constitute  the  accompanying  emotion.  Bnt  the  process  dooa 
not  end  here.  This  mass  of  plexuses  thos  excited  has  to 
discluirge  itself;  and  the  qaestion  now  to  bo  asked  is — what 
general  directions  will  its  disohjirgu  tnko,  and  what  will  be 
tho  general  nature  of  tho  produced  feelings  ?  Tho  answer 
Is  this.     Any  oxcitod  mass  of  plexuses  will  diacltarge  itself 
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into  the  nuktscs  of  plexuses  with  wbtcli  it  Iws  moot  b 
common,  and  tlicM  i»U>  olhors  similarly  related  to  Ukih. 
Now  tho  plozuses  ia  which  ono  kind  of  ploasarablo  cmotiaa 
is  seated,  moat  httvo  mutih  in  common  with  the  plexoaes  in 
which  some  otlier  kinds  of  pleasnnblo  omotioos  aro  seated: 
weing  that  tho  oxternol  plexuses  oi  pheoomeDA  to  whkk 
tbof  refer  hare  much  in  common,  and  freqaont];  occur 
together.  The  siniles  and  tones  expressing  affection  are 
approached  by  those  expressing  approbaLion.  Tho  nalaral 
langttage  of  approbation  ia  a  good  deal  tike  tho  naliual  1b&> 
gaago  of  bcnorolont  feeling.  Tlw  cnaancr  of  ono  who  acts 
kindly  to  us  ia  similar  to  tlie  manner  which  on  many  past 
ooeasioDs  has  prvcodod  and  accompanied  the  receipt  of 
kiadne&sea,  and  arouses  a  dim  consciousness  ot  pleasons 
llul  lire  followed— 'porhnps  of  agrooable  society,  pcrlmpd  of 
beautiful  fcaatury,  jierhapa  of  field  sports,  porbupii  of  all 
theso,  firideotlj,  then,  the  tendency  is  for  any  ose  pleasnr* 
able  emotion  to  disclisrge  itself  in  partially  exciting  pltS' 
Burable  emotions  of  other  kinds;  so  that,  more  or  lea 
reuiotoly,  all  kioda  of  pleasures  come  to  be  ideally  presented 
in  a  faint  way.  But  since  besides  boing  faint  they  are  so 
multitudinoti;i  and  so  vnriona  in  quality,  tho  resulting  cod- 
scionsness  is  wholly  indefinite ;  and  can  be  deacribed  only 
aa  a  sense  of  aati.iraotiou  or  of  happineu.  Similarly  witJi 
pains.  A  particular  form  of  bodily  sofiering  jirodnced  by 
iriUinuil  dL-raagemoat>  is  linked  by  near  resemblance  with 
other  forms  of  bodtty  suSuring  bo  produced ;  somo  of  these 
by  their  localities  and  qualities  are  associat^-d  in  consciOD9<  ' 
ne.HS  with  the  pains  caused  by  external  cats  and  braises ; 
some  of  those,  again,  are  connected  in  experience  with  the 
impressions  received  from  creatures  about  to  iufiiet  bodily 
injuries  on  us ;  and,  of  such  impressions,  some  have  much  in 
common  with  thoso  received  from  men  who,  if  they  do  not 
thniatcn  bodily  injuries,  are  likely  to  do  something  that  will 
bo  poeitiroly  or  negatively  podnful  to  os  in  ita  ultimato 
results,     ileoce   a  special   pain,   or  nithor   the   bbomtcd 
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Qerrous  floitl  wlitch  occurroDCO  of  it  implios,  illscliari^iig 
itself  aking  liae^  of  Iea.it  rcaiataaoo,  puiially  aw Akens  idens 
of  associated  paina,  and  throagh  these  »  rogtier  coasoiotia- 
IICS3  of  pniiu  moro  distantly  related,  till  hy  ita  oltdinate 
iliifLisIoa  there  is  generated  an  obscure  footing  of  dtacomCbrt 
or  uulmppines».  And  honco  rvsnlts  the  pccaliarit;  before 
pointed  out  (§  128)  that  the  total  cOQKcioosncss  pru- 
dnct'd  by  &  particular  pleasure  (or  pain)  is  much  more  like 
the  total  coasciousac33  prodnced  by  other  particnlar  plea- 
euroa  (or  paina)  than  is  the  initial  fueling  which  aru»se«  it 
like  the  initUl  foelinga  nhich  arouse  tlioin. 

By  joining  with  thla  conception  the  infeirencee  reached 
above,  it  beoomea  possible  to  account  for  a  remaining 
psychical  variation  of  a  seemingly  myaterioua  nivturo.  How 
docs  it  happen  that  a  certain  state  of  the  circulation,  or  of 
the  blood,  or  of  both,  causes  in  conscioutnees  a  predomi- 
nance of  piuiiful  ideas  and  a  vogue  feeling  of  miaery ;  whilu 
aoother  stato  of  the  circulation,  or  of  the  blood,  or  of  both, 
causes  a  prodominaooe  of  ploasurablu  ideas,  backed  by  n 
general  sense  of  content  or  even  of  cxhiUration^-and  this, 
too,  in  preneoco  of  the  same  circamatances  ?  W^e  find  no 
answer  in  any  recognieed  laws  of  psychical  action;  nor  decs 
any  answer  seem  dt-dncible  from  oatablisbed  principles  of 
ncrvc-physiolugy.  Wo  sliuti,  however,  find  an  answer  in 
Unit  synthesis  of  the  two  which  we  are  here  pursuing. 

Tho  diffasion  of  norvous  discharges  is  ordinarily  sttill 
wider  than  I  have  just  described  it  to  be— is  indeed,  as  at 
first  indiaited,  universal.  Wlien  tho  initial  feelings  are  of 
a  plcnsumble  kind,  the  diifiisioQ  is  prvdnmiiutntl^  in  tlie 
direction  of  associated  plcxturable  feelings  ;  and  con> 
Tersely  when  the  initial  feelings  are  of  a  painful  kind.  Bnt 
tho  diffusion  is  never  exclusively  in  either  direction,  Ijociuuo 
tho  initial  feelings  of  either  kind  are  not  sepaiubla  from 
occonipanying  initial  feelings  which,  if  not  of  the  opposite 
kind,  are  atitl  of  a  kind  reUited  to  both — ^namely,  tho  in- 
diflere&t  feelings.    Tho  aights  and  soundsj  the  seoaatious 
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of  tench  uid  muscular  tensioQ^  wlucli  fonn  Uie  nwst  of  ou- 
definite  cousciousnoss  from  momeat  to  roomeat,  are  coiuwL-ted 
ia  expericiiou  witb  both  pleasaroa  and  paina ;  and^  noleai 
wlien  oombiaed  in  purticuUr  vrtiyn,  tlicj  tend  to  anrast 
idfiM  of  the  OHO  kind  as  mack  as  ideaa  of  Uie  other.  Ordi- 
narily, tlwrofore,  that  background  of  con&ciouEaeaa  irhicli 
constitates  our  "  Btat«  of  mind,"  as  diitluiguUhud  from  our 
IxiHitiug  sensations,  perceptions,  and  ideas,  ia  a  aoutral  oon- 
poand  in  which  the  i^gregato  of  perpHoallj'-naitconl  plso- 
Burablo  fueling^  ia  fused  with  thti  af^rcgato  of  perpotnallf* 
nnsoont  painful  feelings.  Bquanimit;  majr  bo  compared  to 
white  light,  which,  though  oompoMed  of  iiumuroos  coknm 
ia  coloarless ;  while  plcaaurablo  and  painful  moods  of  miod 
may  bo  oompared  to  tlio  modifications  of  lij^ht  that  rosalt 
from  increasing  the  proportions  of  some  rays  or  dc 
the  proportions  of  others.  "Bat  hew,"  it  will  bo 
"  doee  this  intcrprotatioD  help  us  to  oxphuo  the  genesis  of 
mental  depmsuoii  and  mental  elation  ?  Following  oot  1^6 
iiimilo,  may  it  not  be  said  Chat  as,  by  inteoaifying  combos- 
tion  we  increase  the  brilliancy  of  the  light  without  altering 
ita  quality,  so,  by  uxalting  nervous  action  we  ought  simply 
to  incn-nso  the  vividness  of  consciousness  without  alteriag  its 
quality  f"  The  reason  for  answering  in  the  ni-gative  is  this. 
One  of  the  laws  of  sarociation  is  that  the  Bt3X}ngor  tho 
feelings  oonocot«d  in  experience  the  more  easily  does  the 
one  eabseqaeatly  recall  the  other;  and  the  physit^  coonter* 
part  of  this  law  we  have  found  to  be  that  the  channel  tahea 
by  any  nervous  discharge  is  made  the  more  permeable  in 
proportion  as  the  discharge  is  aagmooted.  Now  pains  in 
genend  arc  moreint4mso  than  pleasures  in  general.  Indijed, 
as  was  pointed  out  when  treating  of  tlio  two  (^  123),  paini 
of  the  positive  order  result  from  the  excesses  of  actioos 
wliich  in  lower  degrees  are  pleasorable.  Other  things 
being  equal  then  (that  is  to  say  the  comparuioit  being  mode 
between  pleasures  and  pains  belonging  to  the  same  class  and 
that  have  been  simihu'ly  repeated  in  experience)  the  idea  of 
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It  pain  follows  its  nntoccdent  into  conacioasiuwf  mora  readily 
than  the  idea  of  plcMuro.  On  the  other  hand,  plcoBurea, 
though  less  iutcnso,  aro  moro  numerons,  and  aro  moro 
variously  lintcod  with  other  oloinentii  of  mind.  Setting  out 
with  tho  mass  of  indifferent  feelings  forming  our  ordinary 
porocptiro  couKcionsnoas,  wo  may  say  tliat  in  the  "  state  of 
mind  "  which  is  it»  background,  thoro  aro  nascent  a  Bmall 
Dumber  of  painful  feelings  that  aro  strong,  •  larger  number 
of  plnaaarable  foelings  that  are  lew  strong,  and  a  much 
larger  number  of  fooUngs  that  aro  but  slightly  plcamirablo : 
thoir  rMpoctiw  oohosiona  with  tho  inditTorent  feclingit  be- 
coming, for  the  reasons  giv'cn,  less  strong  aa  they  become 
moro  numcrotis.  This  being  nndorstood,  we  hare 

now  only  to  ask  how  variationa  of  prc&sure  tliroughout  tho 
r     narroiiB  aystom  will  oporato,  to  reach  the  solution  we  seek, 
^■ffTbon  this  prossnro  is  high,  tho  loss  permeable  lines  of  dis> 
^Bhfaargo,  answering  to  tbo   feobler  associations  among  our 
^^lliMsarable  feelings,  aro  iiUed  by  the  escaping  currents ;  and 
the  aggregate  of  faintly-arouaod  id^a  of  pleasure  grows  m 
extent  aa  well  as  in  strength.     As  tho  pressnro  augments, 
this  dilTusod  consciounneas  of  pleasuro  bears  an  incrva^ing 
mtio  to  the  diffused  conscionanoss  of  pain — so  prodnciog  ia 
its  ascending  degrees  a  sense  of  aatisfoctJoa,  of  happincsB,  of 
joy  for  whieh  no  reason  can  bo  given.  Contrari- 

wise, a  faOing  genesis  of  nervous  fluid  being  followed  by 
cessation  of  tho  efflux  along  the  least  permeable  lines  of  dis- 
charg(4,  and  proHently  by  its  ceamtion  along  Itnoe  next  to 
those  in  their  small  permeability,  it  inevitably  happens  that 
as  the  pressure  goes  on  diminishing,  the  aggregate  of  faintly> 
aronacd  pirasurable  foelings  bears  a  docreaetng  ratio  to  the 
aggregate  of  fainlly-aronaed  painful  foehngs.  And  whoa 
tho  pressure  has  fallen  so  low  that  currents  pass  only  along 
very  permeable  lines,  it  results  that  tho  diffused  con- 
Bcionsnesa,  or  vague  biK-kgroiind  to  our  definite  perceptions 
and  ideas,  comes  to  bo  oomposod  mainly  of  the  aggregate  of 
faiiitly<aronsod  painful  feelings— 80  producing  gloom,  and 
^rrouodless  fbar,  and  despair.  ^M 

1 . -^ 


^  262.  la  cause  and  cougequence,  tha  cbs«  with  wbidi 
the  laat  ch&pter  closed  introducce  as  to  ruriatioas  of  Uw 
abnormal  class.  States  of  bodj  aod  mind  like  Uiat 
described,  passing  from  tho  bMnpomiy  into  Uio  permanent, 
bocomo  aerTOas  disorders ;  prosenting  us  with  manf 
psydiical  distarbaoces  aooompanyiDg  many  physical 
turbances. 

We  need  sot  tnico  over  again  in  these  aaca  tlie  relation 
bctwocn  docr^uwd  g«ue«is  of  nervouH  fluid  and  failtiro  of 
niontal  power ;  for  the  relation  is  subatantially  the  sane  u 
that  which  we  have  tracod  in  tho  agod  and  in  ths  constito- 
tionally  slugg>!<lt — Dicro  i»  a  like  failure  of  memory,  a  like 
tiiirrowtng  of  tho  area  of  cooscionaness  as  skowa  in 
dimttUBhed  oxcnrsivtHWn  of  tbooght,  and  a  like  want  of 
readiiWBS  id  momeatn  (d'emergeDoy.  But  there  La  oueother 
truit  of  uvrvoua  dt^bility  not  hitherto  pointed  oat>  oo  whidi 
a  few  words  may  bo  said.  I  refer  to  tbe  aocorapaoyiDg 
ehango  of  character,  or  modification  of  tho  emotional  nature. 

£Tea  small  obbinga  of  tho  ncrrous  fluid,  hardly  to  bo 
called  abnormal,  produce  alight  modificatioDS  of  tbis  kind ; 
as  is  obaorrabie  in  children.  The  highest  oo^ordinatJog 
plexoMS  being  in  them  tho  least  developed,  chitdrvn  bcbay 
more  qniokly  than  adults  any  defective  si-lion  of  tlicn 
plnxusea  j    and  thejr  habitoally  do  this  when  the  g^nenl 
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prtMtsiiro  is  below  par.     Sioggishttess  of  tlio  »lt- 
tnrj  cana],  implying  pnrtiul  rniloro   of  DQtritiun   ard 
decreased  goacsia  of  energ}*,  is  accompanied  by  fretfulue&a — 
by   a  display  of  tko  lower  impulses  nncontroUed  by  tlie 
higlicr.  It  is,  however,  in  tho  clironicidly  nvrroiu, 

whose  blood,  deteriorated  in  quality  and  feebly  propelled, 
faila  to  keep  np  a  due  activity  of  molecular  change,  that  wo 
SCO  this  connezioQ  of  phoDomona  most  clearly.  The 
inutcibility  of  ponons  in  this  stato  is  matter  of  common 
remark ;  and  irascibility  implies  a  relative  inactivity  of  tho 
superior  feelings.  It  results  when  a  sudden  discharge,  sent 
by  a  pain  or  annoyance  through  thoso  plexuses  which 
adjust  the  conduct  to  painful  aud  aunoyiug  agencies,  is 
accompanied  by  a  diuchargc  through  those  plexuses  which 
jnat  the  conduct  to  many  circomstancei  inatcad  of  a 
single  circumstance.  That  deficient  genesis  of  iiorvons  fluid 
nccuuuts  for  this  loss  of  omotioual  balance,  is  a  corollary  from 
all  that  has  gone  before.  The  plexuses  which  co-ordinate 
the  dcfcnslTo  and  destructive  activities,  and  in  which  aro 
seated  tho  nccompanying  fcvling»  of  antagonism  and  anger, 
are  inherited  from  all  autecedent  races  of  creatures, 
and  are  therefore  well  organised— «o  woll  orgaoiaed 
that  the  child  in  arms  shows  them  in  action.  But  t]io  plexuses 
which,  by  connecting  and  co-ordinating  a  variety  of 
inferior  plexuses,  adapt  tho  behaviour  to  a  varieiy  of  ex- 
ternal requirements,  havo  been  but  recently  evolved;  so 
that,  besides  being  cxtonaive  and  intricate,  they  are  formed 
of  much  less  ponuoablc  channels.  Qcuoo  when  the  nervoos 
system  is  not  fully  charged,  these  latent  and  highest 
structuroa  are  the  first  to  falL  Instead  of  being  iuatont  to 
act,  thoir  actions,  if  appreciable  at  all,  cotne  too  late  to 
check  the  actions  of  the  subordinate  stmctures.* 

*  A  VDiMutlon  w«mi  wortb  iMinbf.  Th*  dniplwiiw  oftnn  teana- 
puiyinif  Mrrou*  dabilitjr,  MOMtimM  laada  to  Uia  ooouioimI  am  vI  iiiurtiliU. 
A  <iuM)  "f  Uiia  in  cxucw  d  tba  niod,  taniiog  iuhIqs  atrrpu  atiinuUtion 
aud  wuU,  with  Bxcit«iii«iit  of  Uia  litort'i  mUodi  satHli  a  «uU()qui»t 
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CMtBJng    perrersiona  in  tbe  cnrrcnts   of  ideas  persiatent 
maoagh  to  attract  the  notice  of  thow  around.  Wo 

find  hero  a  further  Tcrificalioa  of  Ihe  bypotliesis.  Blood 
bi;ing  needful  for  the  porfonuanoe  of  function,  and  tho 
activity  of  function  being,  other  things  eqnal,  proportionate 
I  lo  the  sapplj'  of  blood,  it  nuturuUy  hnppcns  that  a  con- 
tinoiuicc  of  the  supply  afler  the  demand  for  function  has 
ccaaed,  causes  nnduo  readiness  to  resume  function.  Whoa, 
among  the  data  of  psychology,  wo  dealt  with  nilations 
bctwocit  blood  ftud  nervous  nction  and  feeling,  wo  waw  that 
an  cxceRS  of  blood  at  the  periphery  of  the  nerroos  system, 
as  in  an  inflamed  part  of  the  skin,  is  accompanied  by  ex- 
treme Bt-nsitivenesa :  the  molvcular  cluuigo  then  set  up  in 
tlio  disturbed  end  of  a  nerve,  is  so  great  sa  to  send  aa 
unduly  powerful  diHchargo  to  tJio  point  whore  foeling  is 
aroused.  If  we  transfer  tlieso  condition»  from  periphery 
to  centre,  we  at  once  see  bow  this  abnormal  genesis  of  ideas 
rosolto.  Aa  nervous  discharges  of  all  kinds  aro  diffused 
and  ro-diOuMed  until  tlioj  afibct  the  whole  nervous  tiystcm, 
wo  mtat  regard  evei^  Beosation,  every  thought,  evety 
emotion,  aa  a  propagator  of  disturbances,  strong  or  weak, 
throughout  the  cerebral  maeaea.  The  reverberations  rcncli- 
ing  plexuses  in  their  ordinary'  stat«i>,  dmw  from  them  but 
feeble  roactions,  and  accompanying  dint  additions  to  the 
geoeral  body  of  couseiousness.  But  when  tho  revorbem- 
tions  reach  plexnaes  made  unduly  sensitive  by  tho  prvseuce 
of  much  blood,  tho  inactions  of  ihi^ir  elements  aro  unduly 
atrong — the  gashes  of  nervous  fluid  libentted,  escaping 
along  the  habitual  lines  of  di^tcbargo,  arouse  the  correlative 
states  of  consciousnoss  not  faintly  but  vividly ;  and  thcso, 
Btauding  out  from  the  background  of  conaciousucM,  boconio 

ttliv  prodomiuaut  thuughtji  and  feelings. 
If  these  physical  procesaee   ar»  extended  to  the  whole 
brain,  there  result  multitudtnoua  vivid  ideas  not  of  ouo  kind 
but  of  many  kinds.      All  the   cerebral    plexuses    being 
l«ndcrod  by  excess  of  blood  unduly  scaiiitive,  as  well  aa 
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iniliktors  of  unduly  etroag  <)i!iturbiu)i3cx,  cumsciooBnea  be- 
oomea  a  torroot  of  intense  tbougkta  ood  reelings ;  mad  if 
iiutnd  of  cwngestioQ  wo  haro  iuflamm&tioa,  order  aiid  pro- 
portioa  among  the  Uionglit«  and  feoliags  aro  quite  lost — 
there  is  delirium. 

§  264.  From  temporary  imumity,  piu-tial  or  general,  of 
tb«  kind  cau*cd  by  partial  or  general  deraagnmcnt*  of  cir- 
eolation,  ooogestive  or  inflammatory,  tbrongh  tbe  ccrebnl 
plexoses,  we  pass  to  tlic  kind  of  itcmiaovnt  insanity  tliat 
oamee  when  aucb  dcrangemeDta  of  circuUtion  become  pv 
inauent. 

If  nutrition  of  a  cvrebrol  pluxus  i»  tniicli  raised,  or  mncli 
alt«rcd  in  kind,  by  great  excess  of  blood,  the  tlioaghla  and 
feelings  initiated  an  likely  to  be  intensified  to  a  degree 
thai  coaatitutos  Ihvm  ilIu»ion»— wo  get  mouonunia.  Carry- 
ing out  the  analogy  abow  indicatod,  we  may  aay  tbaL  a*  a 
touch  on  an  inflamed  surfnco  of  idcin  arouMH  aa  much  feeling 
as  a  cut  would  ordinarily  do ;  ho  a  byperoemio  aerroaa 
plexus  excited  by  some  slight  diatorbance,  reacts  ax 
nolently  as  it  would  ordinarily  do  only  afUir  a  Tery 
strong  disturbance :  the  correlative  psychical  elTvct  being 
tliD  production  of  idens  that  are  unduly  vivid — so  vivid  somo- 
titncs  aa  to  be  scarcely,  if  at  sU,  diatinguishablo  from  per> 
c4>ptionK.  Supposing  thia  ntato  last«,  struciunU  changes 
ocnir  in  idl  the  tiaauea  implicated.  Greatly  exalting  for  a  time 
the  rate  of  molecular  change,  producing  thickening  and 
depostta,  and  leaving  a  degradation  of  eiruolurc  inconsiEteot 
with  the  due  discharge  of  function,  the  hy[>orti:niia  may, 
aller  making  the  correlative  paychica)  statm  imdaly  vivid, 
end  in  enfcvbling  them — so  entailing  a  changed  form  of 
montol  afTtvtion. 

If  a  chronic  vsacnlsr  derangement,  or  derangement  of 
nutrition  otbcmiso  caused,  extends  to  many  or  all  of  the 
crrobnd  plexuses,  getieml  insanity  would  seem  fairly  tn- 
fcruble.     Should  it  bo  said  that  a  deviation  from  the  oonnal 
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rftt«  of  t!s«uc-mct«inorpltOKiH  throngliont  the  ccrabrum  at 
large,  either  by  increase  or  decrea-te,  would  aeein  only  to 
necessitate  a  correaponding  exaltation  or  depreasiou  of  all 
the  meal«l  powent,  uud  uot  a  derungcmont  of  tlicin,  I  reply 
aa  before  ({  260}  that  derangemeut  of  tbem  is  implied  by 
aoy  distnrbanco  of  tho  proportions  amoog  the  intcnBitiea  of 
Btat«a  of  conociousneHK,  and  that  Ruch  disturbruiot)  i»  canscd 
by  anything  that  modifies  them  all  indiscriminately.  If  the 
Ktrcngthji  of  the  nervous  discliargea  are  so  ni^isod  that  tLoM 
paaftin^  along  the  le»a  pernicablo  <:liaiiueU  set  up  molecnlor 
changes,  and  arooae  correlative  feelings,  almost  or  quite  as 
strong  as  thu  soDsations  aroused  by  poriphcml  stimuli,  ibe 
gmdatioiiN  that  norm^Uy  exijit  among  staUw  of  conKciounew 
inruspPctoftlivirdugrucHofviTtdnt^HsanddogrDOSofcohpfiion, 
areeilherdeatroyedorsorionslyaltered — -jud^mant  being  per- 
verted to  a  proportionate  extent.  And  a  perversion  of  judg- 
ment will  likuwiso  result  if,  from  an  opixuite  phyaical  cau«o, 
some  of  the  statM  of  consciousness  become  too  bint  or 
disappear. 

It  IB  needful  to  add  that  though  thus  iar  chronic  vMColar 
dcrtuig«nie&t«,  and  deraugcmeuta  of  local  nutrition  entailed 
by  them,  have  been  named  as  causes  of  insanity,  tha  imphca- 
tion  that  they  are  the  only  causes  is  by  no  means  intended, 
Eflbto  matters  may,  if  they  accumnlikto  in  tho  blood,  produoo 
molocolur  diHlurl>anceR  in  tlio  nervoun  c^Tnircn  through  which 
they  are  continually  carried ;  and  molecular  distorbances  so 
sot  up  will  haro  for  their  concomitants  dinordent  of  the  mental 
statips.  Or  instead  of  r  normal  product  of  decomposition 
thnt  has  not  been  duly  excreted,  some  introduced  virus,  or 
some  morbid  matter  arising  from  constitutional  disease,  may, 
by  thus  acting  as  an  irritant,  perturb  the  curreuta  of 
thoughts  and  fcchngs.  'lltat  an  impure  blood  is  tlius  a  pos- 
sible, and  indeed  a  probable,  csaso  of  insanity,  we  find  good 
'  ttMOD  for  beliErvin(>. 

^  26$.  For  wo  bring  on  a  speciefl  of  temporary  insanity  by 
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pnttiug;  cerUin  powona  into  the  blood.  SubstasooH  wbk^ 
like  opium  iind  hashish,  exalt  tho  nUe  of  zDoIecalar  chaogt 
in  the  nerrona  centres,  ao  inteiuify  iho  Teelingit  nnd 
to  caiuo  illusions. 

I  need  oot  follow  out  Id  dotoil  the  panlltlisin  between  die 
effects  of  incroMwl  pretwire  of  nerroan  Suid  produced  hj 
tbeso  drugs  and  incnsaaod  preeauro  otherwise  produced. 
Here,  an  before,  there  is  such  exaltation  of  ideal  reclioga  as 
brings  them  near  to  real  feelings  in  diatinctnora ;  such 
etmngthoaing  of  the  relations  among  them  as  causes  failing 
inemonea  to  arise  with  clcamou ;  suoh  faciUlj  in  the  forma- 
tion of  remote  and  complex  conuexiona  of  thonghta  as 
ooosututes  a  transBf^ured  imagbation ;  and  snch  wideaiof; 
of  oonscioiuness  as  changes  its  quiet  flow  into  a  flood. 

One  thing  only  will  I  draw  attention  to— the  Terification 
yielded  of  a  foregoing  hypothesis  respecting  the  genera  of 
"  states  of  mind."  As  a  corollary  from  the  laws  of  associa- 
tiou  traiisliit^d  into  terms  of  nervous  action,  wo  concladed 
tluit  whea  tho  prasaoro  of  tMnrous  fluid  is  low,  the  diffused 
discharges  will  bo  HO  distributed  that  the  isintly  revived 
fcvliugK  of  jmin  will  preponderate;  that  whon  the  Derrooa 
pressure  is  up  to  par,  the  aggregate  of  feelings  indistinctly 
awakened,  ploasurable  and  painful,  will  form  a  neatnl  oom- 
pound;  and  that  when  the  presmra  u  high,  the  ploasnrable 
elements  of  consciooanees,  relatively  as  well  as  positirely 
incfeoaed  io  thoir  amount,  will  constitute  a  sense  of  happi- 
ness.  Hero  it  is  to  be  observed  that  artificial  haptnimss  is 
produced  by  arttfidol  increase  of  pressure,  ^e  delightful 
reveriee  of  the  opium-eater  oonHtituto  the  temptation  which 
he  finds  it  so  difficult  to  rCMuit.  And  similarly  with  Indian 
hemp ;  "  II  is  real  happiness  which  is  produced  by  hashish," 
says  M.  Horeao. 
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§  206.  To  complete  the  outline  of  the  evidence  furnished 
by  abnormal  variations,  a  fow  words  mast  be  added  on  the 
pflTocts  ou  angesthetaos.  These  change  the  nervous  actiousaadj 
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correspondingly,  clutngo  the  »UkU>s  of  mind.  Arc  the  chaogea 
thi'jr  work  iiiterpretable  tm  agreeing  with  Die  furogoing 
gcnorol  doctrine  7     In  great  measuro,  I  think,  if  not  wholly. 

It  is  admitted  aa  holdiug  goii<riu)ly  of  ibcHe  vurioua  ngoata 
^^loobol,  cthor,  chloroform,  nitrons  oxide,  &a. — that  when 
their  aniesthotio  eflects  begin,  the  higbiMt  nonroua  actions 
&ro  the  first  to  bo  arretted ;  and  that  the  artiilcial  pivrulj'sis 
itnpUcaUHi  in  dosconding  order  tho  lower,  or  simpler,  or 
bettcr-dstablislwd  nervoos  actions.  Incipient  intoxication 
abowa  itself  in  a  failure  to  form  involved  and  abstract  rela- 
tion of  ideas,  whde  it  romaina  posaiblu  to  form  simpler 
rolutious.  Ill  the  tuitmthoAiik  prodticed  for  surgioul  pur- 
poses, we  hare  less  opportunity  of  observing  that  the  like 
happons ;  but  assuming  that  it  dous  bo,  wo  find  all  the 
■aoccsaive  syinptoma  conformable  la  thetr  ordvr  to  the 
bypothosU.  According  to  M.  Fluurona  an<l  Dr.  Snow,  as 
quoted  and,  on  the  whole,  endorsed  by  Dr.  Anatie,  tho 
iBthur-Darcosis  prodacoa  tho  loss  of— "1.  The  local  avnai- 
bility  of  uxtrttmo  parts,  and  the  control  of  certain  muscles 
situated  in  those  parts.  2.  The  iuteUectual  powura.  3.  Tho 
powET  of  co-ordination  of  thu  locomotive  organs  gviiernlly. 
■1.  Tlie  power  of  pormving  seoaory  impressions,  even  from 
parts  little  removed  fi^>m  the  B|Mnal  ceotros.  S.  Tho  power 
of  breathing.  6.  The  movemouts  of  vcgutativo  life — cj.,  of 
thu  licart,  iDtostincs,  &c."  Horo  low  of  Utu  intcUeotnal 
powers  ta  placed  after  lotts  of  sensibility  "  of  extreme  parts  " ; 
but  this  diacrepancy  is  due  to  the  fact  that  paralysis  of  tbo 
Hujiwr  inti^llcctual  powura,  iieci-^tianly  inconspicuous  under 
tho  oircuiuHtiiuces,  is  not  spocificaUy  named,  even  whoro 
observable ;  and  that  only  when  the  perceptions  becoma 
confusud  nro  the  iutellectual  powers  set  down  as  lost.  The 
experiments,  both  with  ether  and  chloroform,  show  clearly 
that  some  incoherence  of  thought  is  the  iintt  noticeable  efTMt. 

Making  this  correction  of  the  Htatcttieut,  we  may  say  that 
auteathetics  stop  first  the  diachnrges  along  the  iocipieiit 
lines    of   nervous    communication;    next    the    discharges 
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Dae  co-ordination  of  any  aet  of  neirona  disclLsr^es,  and 
production  of  the  appropriate  combination  of  mental  states 
accompanying  it,  depends,  primarily,  on  the  ezistence  of 
fitly-organized  neiroos  plexoses  in  fitly-adjaated  molecalar 
states ;  and  this  pre-sapposes  that  the  approximately-adapted 
stmctures  which  the  individual  inherited,  have  had  their 
adaptation  completed  by  his  own  activities.      It  depends, 
secondarily,  on  the  general  supply  of  nervous  fluid ;  and  tho 
phjrsical  processes  and  accompanying  psychical  states  will 
Taiy  according  as  the  preasnre  of  nervona  fluid  is  high,  or 
moderate,  or  low.     And  it  depends,  tertiarily,  on  the  extent 
to  which  nervous  fluid  is  being  at  the  time  drawn  off  by 
other  diaoharges— to  the  viscera,  to  the  mosoles,  or  to  other 
parts  of  the  nervous  system.  Along  with  these  general  deter- 
miniTig  caoses  have  to  be  taken  into  acconat  many  more 
special  determining  canses — the  state  of  the  blood  as  rich  or 
poor,  as  well  or  ill  Eerated,  as  &eed  or  not  freed  from  this  or  that 
waste  matter;  the  state  of  the  blood  as  containing  morbid 
prodncta  or  foreign  substances ;  the  supply  of  blood  to  the 
plexuses  concerned,  which  depends  partly  on  habit,  as  in- 
volving firequent  or  infrequent  action  of  them,  and  partly  on 
the  character  of  the  blood  vessels,  aa  contractile  or  the  re- 
verse ;  and,  lastly,  the  state  of  these  plexuses  as  modified 
by  chronic  derangements  of  nutrition  doe  to  local  inflamma- 
tion and  its  sequela. 

Remembering  that  all  these  co-operative  caoses  have  to 
be  taken  into  account,  we  shall,  I  think,  see  little  difficulty 
in  reconciling  the  various  anomalies  with  the  general 
principle  set  forth. 
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§  26S.  A  not  nnR&tixractory  folSlm^Dt  or  the  nDticipaimD 
with  which  wo  set  ont  has,  I  think,  hwa  rcocbeil.  In  ihe 
General  Sjnthenis  menial  deTeloproent,  traced  op  from  tto 
beginning!!,  wiis  repreaestod  as  a  coirospondonco  botwccn 
buiflraod  ontor  actions,  thiit  vxtcnds  in  Space  kdiI  in  Time, 
while  it  incrensca  in  Speciality,  in  Generality,  aad  in  Com- 
plexity, The  Special  Synlliaiis  carried  further  this  i^orpc*- 
tatioQ  of  mental  deroiopment,  by  showing  hovr  tht;  advancing 
romwpondenco,  when  tnuiHlated  into  the  more  &mUiar 
terms  of  Beflex  Actitm,  InnLtnct,  Memory,  Reason,  Feeling, 
nnd  Will,  ifl  compreheDsible  as  a  cuntiuuous  prOCCM  nalu* 
rally  caused.  And  in  the  Physical  Syotheda  just  conclndad, 
this  continnons  process  naturally  caused  liaa  beom  mtvv 
prctod  as  a  cumiilatirc  ixrsult  of  physical  nctionx  that  con- 
form  to  known  physical  prineiplea. 

Nerve  being  mpposed  to  hare  the  molocalar  stractnto 
and  prupcrtioB  whitJi,  w(  tlio  bcgitioing  of  Uiis  work,  we 
found  snch  niuner&ns  reasons  for  assigning  to  it ;  wo  baro 
infenvd  (Vom  established  laws  of  motion,  thnt  the  tnolecolar 
change  wrongbt  in  it  by  every  dltcbargo  it  cooTeys,  lem* 
it  in  a  Ktata  for  conveying  a  subseqaent  like  discharge  with 
loM  reeiatance.  Thin,  being  tho  nniverail  law  of  n«rroufl 
Mtion,  explains  the  univerxul  law  of  intelligcuce.  In  tbo 
fonrgoing  elutplt-rs  we  bare  compared  the  ToriovB  corollane* 
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of  the  one  witli  the  various  impUcatdoiu  of  ihe  other;  and 
wo  have  found  tJiat,  from  tho  simplest  to  the  mo^t  complex 
cntics,  pbynical  prmcipk-  ftotl  pnyihicnl  maDifvstntion  ngrof. 
Rcgnrdiiig  as  soperposed,  each  on  the  preceding,  the  stroc- 
tnral  effects  produced  gODoratioa  nflur  gonorntion  and 
species  after  species,  wo  luiro  formed  ft  gom'ral  (Mncrptioii 
of  the  mriDncr  in  wliieh  the  roost  complex  nervous  systfitns 
have  ari§en  out  of  the  Bimf^st.  SimulUnoousljr,  we  hare 
been  helped  to  nndontaad  more  ck-arly  thit  mitarcx  of  thu 
▼arioiu  modes  of  ooDSoiousDOHS — p(trc«ptioiis,  ide**^  emo- 
tioQM,  tec.  And,  t>y  parsning  the  rcasoninj^  to  its  remoter 
consequcncea,  we  liavo  found  that  both  normal  nod  nbnorm»] 
Tsriationa  of  mantol  procossos,  oron  up  to  the  chaagc*  of 
mood  acoompiinying  bodily  chauges  and  tho  costatio  feelings 
sroosed  hy  certain  drugs,  arc  rendorud  comprehensiblo. 

The  sufficiency  of  this  general  principle  to  account  fur  tho 
facta,  can  of  courso  ho  altcgMl  oidy  on  the  assumption  that 
changes  wrouglit  in  nervous  structures  by  notTOiu  functions 
are  inheritable.  Tacitly  tltrongfaout  tho  division.^  proccding 
it,  and  avowedly  thronghout  this  Physical  Synthesis,  it  has 
been  talceu  for  grunted  that  from  genflT^tion  to  generation 
there  descend  alterations  of  structure;  both  of  the  kind  called 
BpoDtaneons,  and  of  tho  kind  arising  frum  funrlioiudactiunA. 
llironghoiit  the  earlier  stages  of  nervous  evolution,  a  trading 
and  porhnps  most  octiw  cuoao,  has  been  tiie  survival  of  indivi* 
duals  in  which  in^rect  inSuonees  have  produced  favournhle 
varifttions  of  nervous  structure.  But  throughoni  its  later 
■stages,  the  most  active  cause  has  been  the  direct  production 
"by  functional  charges  of  corrcsponditig  changes  of  ncrvotts 
structure,  and  the  transmisaon  of  these  to  posterity.  Con- 
aideriug  how  involved  aro  the  nervous  systems  of  superior 
croaturvH,  thoro  apply  hero  with  especial  force  tlie  reasons 
before  given  (Pr»n«y/«  of  Btotoffy  §  166)  for  concluding 
that  natural  selection  is  an  inadequate  canao  of  ovoluttoo 
whertT  many  co-op<rrative  purls  bav«  to  bo  simultaoMiiuly 
modified  j  and  that  iu  such  caites  tho  inheritance  of  fau^ 
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wo  gL't  an  aJcqnfltt 
the  concomitant  en 

§  269.  "  Thas,  ti 
mistakable    matem 
"  Thoa,  then,  it  is  po 
and  that  it  grows  a 
the  meanest  fongns 
thenj  we  must  infer  \ 
discoverer  and  the  an 
most  abstract  concept 
the  noblest  emotiona  t 
properties  of  certain  nu 

Kotwithstandiag  the 
time  to  time  given,  an 
apostrophe.  So  favonr 
drawn,  is  sure  to  be  ag 
ready,  it  tella  only  agai 
ated.  The  general  reL 
and  material  stmctnrea 
has  implications  identi 
which  familiar  exporion< 
impedes  thinkinn-  "-  ' 
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idiot,  with  bntin  permaueatl^  arrested  in  ite  growtlt, 
romoma  pcnaaaeml;  incapable  of  any  bat  the  simplest 
mcnUd  ocUuns ;  an>  propoHitionA  not  denied  by  tho  most  in- 
temperate revilcr  of  pby^iolo}; ical  paycholog^y.  But  oao  who 
recognises  eocli  facta  and  propositions,  ia  jost  aa  much 
chargeablo  with  matorinliKni  as  onu  who  ptits  togcthor  (acts 
and  propo»itionii  like  thoae  which  conatituta  tho  furvgoing 
exposition.  Whoever  grants  that  from  the  rudimeatary 
ooDBciootnoEa  implied  by  tho  vacant  stare  of  the  infant,  np 
to  the  qnickly-nppreheni^irc,  Inr-socing,  and  Tarioiuily- 
(evling  oousciuusae«s  of  the  adult,  tbu  transitioa  ia  through 
slow  steps  of  mental  progress  that  accompuny  slow  at«pa  of 
bodily  progress,  tacitly  assorts  tho  same  relation  of  Miud 
and  Maltvr  which  la  asserted  by  one  who  traces  out  the  oro- 
lution  of  the  nervous  system  and  the  accompauyiug  evolu- 
tion of  intelligence,  from  tho  lowest  to  tho  highest  forms  of 
life. 

But,  as  said  hvro  and  before,  the  KuppoKed  implication  ia 
Dot  the  true  implication.  Let  me  ouce  more  point  out  what 
tho  trao  impUcation  is.  By  way  of  prcparatioa,  however, 
we  will  first  obfit^rvo  how  the  above  apostrophe  might  be 
mot  by  those  to  whom  it  would  be  fitly  addreawd. 


}  270.  "  Toor  reproaches  seem  to  me  strangely  iuconsis- 
tout  with  your  avowed  bohvfs  and  sVQtimcntx,"  might  t^y  tho 
mntvrialisl  to  his  opponent.  "  You  profeaH  the  profouudest 
reverence  for  the  Creative  Power,  from  which  you  hold  tho 
UniveniC  to  have  proceeded.  Yet  of  the  risible  and  tangible 
part  of  the  Univorao,  you  speak  in  a  way  that  would  be  ajv 
propriatu  were  ita  origin  diabolical ;  and  yon  tonnt  me  be- 
canse  I  icc-ogmxo  in  that  which  you  treat  with  so  much 
scorn,  powers  no  loss  marvcUons  thsn  those  manifested  in 
tho  htmian  mind. 

"  You  tee  this  piece  of  steel — cold,  motiotiless,  and,  aa 
yon  suppose,  insensitive  to  all  that  goes  on  around.  An 
artizan  uses  a  portion  of  it  for  making  tho  balance-wheel  of 
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a  iTfttch.  Immediately  it  proves  itsolf  modifiable  by  cliangn 
of  t«iaponit«n>  vrhich  our  dull  aetuKa  TmI  to  appreciate. 
Thouf^lt  by  no  direct  measures  can  we  detect  ooi  »lt<-rstioii 
in  the  length  of  its  beat ;  yet,  indirectly,  by  findiug  that  it 
loses  one  bvnt  in  a  hmidrtKl  thoiuwnd,  wo  get  proof  that  aa 
imperceptible  iiicreiutc  iu  the  molecnlar  afritatioa  propagated 
to  it  by  surrounding  things,  has  aagmGQted  ila  diameter  aid 
expanded  all  ita  parts  in  the  same  ratio.  Take  anotlier  bit 
of  this  samo  apparently  invrt  subntJinco ;  shape  it  approprt* 
ately ;  bring  it  nader  tho  iuflueuce  of  aa  adjacent  magnet; 
and  lliruughout  ita  mass  there  is  wroaght,  in  some  incom- 
prehensible way,  an  invisible  change  which  enables  it  to  do— 
what  ?  '  To  point  north  and  south/  yon  eay.  Tea ;  but  to 
do  far  more  tlian  this.  Its  pcrlnrbations  will  now  stiow  to 
an  instructed  eye,  tho  rise  and  progreas  of  a  cyclone  in 
the  Sun. 

"And  what  is  tho  constitation  of  tins  Momiogly -simple 
matter,  which  thus  tells  of  things  near  and  romoto  that  re- 
ouiin  otherwise  unknown  f  In  the  minutest  visible  Irngment 
of  it  there  are  millions  of  noita  severally  oscillating  with  un- 
imaginable speed  ;  and  ph}'sici>it)i  show  as  that  the  ampli* 
tudi.>4  of  th<.-Jr  oscilUtiona  vary  from  moment  to  moment, 
according  as  the  temperatnres  of  sorronnding  object*  mry, 
Nay,  much  moro  than  this  is  now  inferable.  Each  unit  is 
not  Hiinple  but  compound — not  a  single  tJiing  but  a  system 
of  things.  8pecti-nm -analysis  has  made  it  manifest  that 
every  molecule  of  this  so-called  elementary  snbstaooe  ia  a 
closter  of  minor  molecnles  differing  in  their  weigbta  and 
rhythms.  Bnch  being  the  complexity  of  matters  we  lately 
thought  simple,  judge  what  is  the  complexity  of  mottent 
we  know  as  compoimda.  In  each  molecule  of  an  oxide  or 
itn  acid,  tho  diomist  sees  ono  of  tlieso  systems  unileil  witb 
one,  two,  three,  or  more  systems  of  another  kind  lliat 
are  similarly  involved.  Attcending  to  orders  of  com* 
poundji  sncccssively  moro  beterogeneoua,  he  finds  him- 
self  obliged    to   rooognizo    molecular  complexities    nnrfr* 
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presentable  in  tlioaglit ;  until,  oa  reaclim^  organic  matter, 
he  Oomea  to  molecules  each  of  which  (tnkiDg  ipto  iiccoaiit 
ths  oomposito  nature  of  its  so-called  elements)  oontnius 
literally  moro  atoms  than  tho  visiblo  heavens  contains  stars 
^-atonis  combined,  Byatum  within  By»tcin,  in  ituch  wajrs  that 
encfa  atom,  dwh  system,  each  componnd  system,  och 
donbly-compoand  system,  has  its  motion  in  relation  to  the 
rest,  and  is  atpablo  of  purturbing  tlio  rest  and  of  being  po^ 
tnrbed  by  them. 

"This  activity  and  thia  aensitivonpss,  which  tho  investigator 
mnrrcls  at  the  more  the  deeper  hifi  discoreriex  reach,  is  pos- 
sessed in  common  by  ponderable  matter  and  by  the  seem- 
ingly-imponderable matter  pervading  apace.  That  the  ether, 
RO  extreme  in  tenuity  tliiit  wo  can  ■ourcvly  represent  it  to 
ourselves  as  having  materiality,  is  nevertheless  composed  of 
units  which  move  in  conformity  to  mechanical  laws,  is  now  a 
common-ploco  of  science.  Hypotlioti cully  end(>wing  those 
□nits  with  momenta,  and  assuming  that  in  each  undoUtiou 
their  courses  are  determined  by  composition  of  forces,  mathe- 
maticians long  ago  found  themselves  able  not  only  to  inter- 
pret known  properties  of  tho  light  constituted  by  ethereal 
undnlations,  but  to  assert  that  it  had  nnobaorved  proper- 
ties ;  which  were  thereupon  proved  by  observation  to  oxist. 
PW  greater  oommnnity  thaii  tbis  ban  been  disoloaod  be- 
tween the  ponderable  and  tlie  imponderable :  the  activities 
of  either  are  unceasingly  modified  by  the  activities  of  tho 
other.  Each  complex  molecule  of  matter  oscilhiting  as  a 
whole— nay,  each  separato  member  of  it  independently 
oscillating,  cauxe^  retipon.tive  movements  in  adjacent  ethereal 
molecales,  and  these  in  remoter  ones  without  limit ;  while, 
conversely,  each  othcrvat  wane  reaching  a  composite 
molecule,  changes  more  or  lews  its  rhythmical  motions,  as 
well  as  tJie  rhythmical  motions  of  its  component  clusters  and 
those  of  their  separate  members. 

"  Nor  do  the  revelittJons  end  hero.     The  discoveiy  Uiat 
matter,  seemingly  so  simple,  is  in  its  oltimate  structure  so 


69» 


rSTBICU.  BWHBBIB. 


•managlr  inrolrcd ;  Uis  discorec;  that,  wldlo  H  qipMnI 
U)  iDcrt,  il  u  tha  seat  of  activioes  imineMe  in  qmDtilj  aai 
oootplicKtioD ;  aad  ibe^aeonrj  that  ita malecsle*,  palMU 
ing  Willi  Blmost  infinite  npidify,  propagate  Uidr  pabes  into 
tbe  aU-mrroimdiiig  ether  which  camca  them  throo^b  a^ 
eonceinblo  tliilanrm  in  infiniUBimal  times ;  Bare  to  inm- 
dooB  OS  to  tbe  jct  more  nurrelloiis  Haconry  that  molecules 
of  each  kind  ore  specially  aflectcd  by  molecolea  of  ibe  miimi 
kind  existing  la  tho  fuHlicst  rcgiou  of  apace.  Uoita  of 
wudium  on  which  nuiiligbt  falls,  beat  in  nniaoa  with  their 
kindmd  nnits  more  than  ninoty  iU'llionH  of  miles  tttF,  by 
which  the  ycUow  rays  of  tbo  Sun  arc  produced.  May,  eren 
this  is  a  totally  inadequate  illtutnlioa  of  the  sympathy  dis* 
played  by  the  matter  composing  the  risible  UmTeraeu  The 
dementi  of  our  Earth  ara  thna  oomioctod  by  bonds  of  inter* 
dependent  activity,  with  tho  clemeata  of  Ktun  h>  remote 
tb&t  the  diamet«r  of  the  Earth's  orbit  scarcely  sem*  as  a 
noit  of  m«asitro  to  express  their  distances. 

"  This,  then,  is  tho  form  of  being  yoo  spoak  cd  bo  con< 
tcmptuoDsty.  And,  because  I  ascribe  to  this  form  of  botoK 
powf^rs  which,  though  not  uiore  wonderful  than  thew^  are 
amtv  involved,  you  scuwl  at  me.  If,  iiistcad  of  saying  that 
1  degrade  Mind  to  a  lovcl  with  Matter,  yon  were  to  say  that 
I  olovato  Matter  to  a  lovd  with  Mind,  you  would  express  tlio 
fact  more  nearly." 


(  271 .  Such  wo  may  iinagino  to  be  Ute  leply  of  a ' 
riaJist  of  the  cruder  sort,  who  failed  to  present  lua  be 
under  its  right  aspect.  Let  ua  now  listen  to  one  of  tho  came 
general  school,  wliom  we  may  aoppoeo  to  nndcrstand  better 
the  DiMnings  of  tliniw  Imlbs  which  ecicaco  has  revealed. 

"Tbo  luuno  you  give  me  is  intended  to  imply  that  1 
identify  Mind  with  Matter.  1  do  no  such  thing.  I  identify 
Mind  witli  Motion  ;  and  Motion  is  inconceiyable  by  tu  im  in 
any  seusc  material.  Observe  thi.<i  weight.  How  it  ia  mo* 
tionlcss ;  now  I  relax  my  gmsp  and  it  bi^pns  to  more  to« 
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wtrds  the  Eartli.  What  has  Buddetily  entered  into  itf 
Tlioagh  apparontlj  anchim^ed  ia  all  iU  properties,  this,  or 
any  otfai-r  miuiH,  necda  but  to  have  &  quantity  of  motion  ini- 
prcsflotl  on  it  by  impact  or  othorwisv,  wid  it  thereafter 
goes  on  changing  its  phico  in  Kpnce  &t  the  satne  velocity ;  so 
long  u  it  mcctt)  wittk  no  other  matter  and  baa  do  other 
motion  impressed  on  it.  Wh»t  is  this  source  of  activity  ? 
How  docj  it  dwell  in  the  weight  T  and  in  what  manner 
doeft  it  cause  the  weight  to  take  every  instant  a  new  place  t 
On  the  one  hand,  wo  cannot  assert  tlutt  Motion  exUta  aa  a 
something  separatvfrom  Matter;  since  aaaerting thia implies 
thut  wc  can  liiinkof  itas  having indepeodentattribates.  On 
th<>  other  band,  we  cannot  assert  that  Motion  has  no  scpamte 
existence ;  since,  if  it  hns  not,  how  can  w«  think  of  it  ii.i 
tnm>tfi.Trcd  from  one  body  to  another  F  Moreover,  the  ap- 
pearance and  diaappoarance  of  Motion  i-aJsc  the  qneRtioni^^ 
Where  was  it  previonsly  ?  and  where  ia  it  now  ?  When  this 
weight  fiills,  wc  have  not  only  to  aak — Whence  has  ils  motion 
come  f  but  when  it  strikes  the  pavement  wo  have  to  ask — To 
what  plaoo  haa  its  motion  gone  ?  IVrt  of  it  waa  paaaed  on 
to  the  particles  deranged  by  the  blow ;  part  of  it,  transformod 
into  sound- wnvea,  has  been  dispersed  through  tlio  nurround- 
ing  air ;  and,  even  while  I  apeak,  part  of  it  has  already 
travelled  millions  of  miles  away  in  the  shape  of  othcrval  un- 
dulations. This  Motion,  then — now  diffused  and  impercep- 
tible, now  suddenly  individualized  and  pwxlucing  vittiblo 
changes,  now  re-diffused  in  various  forms  and  part  of  it  in- 
stantly tninsferrod  to  immcnxumble  dintaiicoN^iii  of  a  naturo 
whoDy  inscrutable ;  and  if  1  identify  Mind  with  it,  I  identify 
Mind  with  something  no  less  mysterious  than  itself." 

"  You  think  of  mo  a.i  eccing  no  cs-ienti.^I  difference  be- 
tween Mind  and  tbo  material  properties  of  brain.  As  well 
might  I  think  of  you  aa  seeing  no  essential  difference 
between  muaio  and  ttie  material  properties  of  the  piano 
from  which  it  is  evoked.  Because  you  assert  tliut  music 
is   produced  from  the   piano,  do  yoa  therefore  assert  any 
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that    arise    from    it, 
rolationa  amoDg  tliei 
object  to  the  parallel 
touched,  while  the  h 
reply  that  in  either  caat 
that  the  efiect  of  the  st 
it.    Aa  the  motion  gi 
meat  passes  through  ib 
is  the  form  of  partic 
Bimoltaneons  and  sncoea 
man's  food,  added  to  that 
is  transformed  while  pass 
those  combinations  of  m 
jectire  &ces,  are  thoaghl 
"  But  this  analogy  is 
ception.     Not  with  scosi 
of    the  invisible  air,  ha 
only  with  insensible  Mo 
subtle  and  immeasurabl 
undnlations  of  ponderab 
to  be  assimilated ;    bat 
tho  all-pcrvading   impon 
of  only  bv  '-''- 


BKISULIS. 


623 


the  apparatus  by  wbich  certain  cUmval  nutluUtioiiJi  ema- 
nating from  tire  Sun  are  brougbt  to  a  focuM,  yut  Mind  cannot, 
liko  thoM  ooncontrotcfl  undulations,  dissipate  tbo  diamond 
pUcod  in  thftt  focua.  Thouj^h  Mind  is  capable  of  duvtiting 
an  eloctnc  telegraph,  yet  it  remains  wholly  inseutitblo 
to  thoM)  sligbt  molecular  agitationi  on  the  other  side  of  the 
Eartli  which  trattsform  thomsdreit  into  Honaible  motioits  on 
this  side.  And  now  that  the  rato9  of  oar  ideuA  and  volitionK 
hnvo  bocn  mettsorvd,  wo  leom  thnt  thongh  thought  is  (jnivk, 
light  is  nuiny  millions  of  times  quicker. 

"  Your  (xinception,  O  Spiritualist,  i»  fnr  too  gross  for  me. 
I  know  not  what  may  bo  the  extent  to  whtoh  joa  have 
refined  this  crcod  which  you  inherit  &om  aborigiiuil  men. 
Disembodied  ^irit  was  conceived  by  your  remote  aoceatorH 
(as  it  ia  still  conceived  by  various  existiag  savages)  as  material 
enongh  to   take  pari    in   battlo,  and   oven   to   bo    killed 
over  again.     Becoming  less  concrete  and  definite  as  know- 
ledge  iDcnMtsvd,  the  idea  of  a  ghost  continued,  till  quite 
modern  dajR,  to  be  that  of  a  being  which  coold  c&aae  altirm- 
ing   noises    and    utter  words.      Even    your    quite-recent 
ancestors,  tnuispnrcnt  as  they  supposed  the  subgtanco  of  a 
ghost  to  be,  uovcrtheleaa  gnppoecd  it  visible.     Possibly  you 
have  still  further  purified  thoir  belief.     But  whether  you 
confess  it  or  not,  you  cannot  think  of  diseinbodicd  spirit 
without  thinking  of  it  as  occupying  a  separate  place  in 
»[>noe — as    baring  position,    and    limits,  and  such   mate- 
riality as  is  implied  by  limits.   This  ides,  not  commended  to ' 
me  by  its  genealogy,  qnito  nn«tiafisctory  in  its  nature,  sod 
wlioUy  unsupported  by  evidcBCO,  I  cannot  accept.     Jkltnd, 
I  identify  with   that  which    is  not    relatively   immaterial 
bntabsolutoly  immaterial.   It  baa  not  even  the  iiicfmceivably 
rofinod  materiality  of  the  ether  which  fills  what  you  call 
emp^  space ;  but  it  is  assimilable  to  the  actiritiios  mani- 
foabed  by  this  ether,  as  well  as  by  all  scti^iblA  forms   of 
being.     Everywhere  in  unceasing  inflox  and  efflux,  it   is 
Ihut  which  is  for  ever  dissulving  and  ro-ferming  sensible  ex- 
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istencoa  ot  nill  orders— oi^puiio  and  inorgaDio.  P&mdiii; 
nliko  the  sptioe  which  is  oc«iipi«<l  and  tho  apace  wbida  uems 
to  QB  nnoccnpicd,  it  gives  to  the  poDdemble  eabsUmoe  fillisg 
tho  oao  its  pon-era  of  actioa  and  reaction,  aod  to  tbi* 
irapondcirablo  Babstancfl  filling  the  other  ita  powon  of 
oonvfviiig  nctioDaaadreactiooB&oraoDebody  toanother.  So 
that  whcQ  thvm  liiippena  some  rast  eatastropbo  like  that  oT 
which  the  star  near  •  Corona  wm  lately  tho  seat,  it  ia  at  ooro 
tho  AffCQt  by  which  tho  traaaformatiou  is  wrooght  and  the 
agent  by  which  ia  oonvcyod,  with  almoet  iuflaito  ^leed 
tliroagb  tho  Unirerse,  the  resulting  tremor  felt  od  the  sar- 
Inoes  of  its  ooontless  worlds." 


§  272.  Compamtircly  consiMont  as  is  this  answer,  aod 
wrring  though  it  does  to  throw  back  with  added  force  tJie 
reproaches  of  the  spiritaalist,  it  is  Dot  the  answer  to  bo  hero 
given.  In  the  closing  paiagrnphs  of  Ftrtt  Prindplct,  and 
•gain  in  tlio  earlier  parts  of  tho  present  work,  tho  position 
taken  waa,  that  tbo  tmth  is  not  expressible  either  by  Mato- 
rialism  tn*  by  Spiritoaliun,  liow«rer  modiSod  and  however 
roGnod.  Lot  me  now,  for  the  last  time,  set  forth  the  olti- 
tnato  implications  of  tbo  argnmcnt  rumuog  through  this 
volume,  as  wotl  as  throagli  prcccdiDg  volomc*. 

Carried  to  whatever  extent,  the  inquiries  of  tho  payc 
logtftt  do  not  reveal  the  altimnto  natnro  of  Mind ;  any  nor 
than  do  tho  inquiries  of  the  chemist  reveal  tho  nit 
natnro  of  Matter,  or  those  of  the  physicist  Lbu  ultimal 
nature  of  Motion.  Though  the  chemist  is  graritatinj 
towards  tho  belief  that  there  is  a  primitive  atom,  out  of 
which  by  %-ariou!ilT'arranged  unions  are  formed  Ute  bo> 
called  elements,  as  out  of  these  by  variouaIy*arnuiged 
unioDB  are  formed  oxidem,  acids,  and  aulls,  and  tho  mnlti- 
tndinoDs  more  complex  eabstanoes ;  yet  ho  knows  an  more 
than  he  did  at  first  about  this  hjrpothelical  primitive  atonu 
And  similarly,  tliough  we  have  Men  reason  fqr  thinking 
that  there  is  a  primitivo  unit  of  consoioasncisa,  that  seaaatioua 
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of  %n  orders  are  formed  of  sach  units  combinGil  in  Tsnons 
reUtioOH,  that  by  tlte  oompoanding  of  thoso  sciuations 
and  their  Tarionx  relations  are  produced  perceptiona  and 
idiMM,  and  no  on  ap  to  the  highest  thonghtB  and  emotions ; 
yet  this  onit  of  consciooanieas  rsmwnx  in»cnit«blo.  Supposa 
it  to  hare  become  quite  clcnr  that  a  ahock  in  conscionsneas 
and  a  moIvcnW  motion,  are  the  anbjectivo  and  objective 
fooos  of  tlte  same  thing;  wo  continue  utt4;rljr  incnpublo  of 
uniting  tlie  two,  so  aa  to  oonceire  Uiat  reality  of  which  they 
aro  the  opposito  faces.  Let  us  consider  how  either  face 
ia  framed  in  oar  thoughts. 

Tho  conception  of  a  rhythmically-moving  masa  of  sensiblo 
matter,  is  a  Hynthoitis  of  cnrtaia  states  of  oonsciouaniws  that 
Rtatid  roUted  in  a  certain  snccesaion.  The  conception  of  a 
rhythmically-moTing  molecule,  is  one  ta  which  these  states 
and  their  relations  liavo  been  reduced  to  the  cxtrvmest 
limits  of  dimension  rcpresentable  to  the  mind,  and  are  then 
awamed  to  be  farther  rednccd  far  beyond  the  limits  of  re- 
presentation. So  that  this  rhythmically-moving  molecule^ 
which  is  onr  unit  of  composition  of  external  phvnomona,  is 
mental  in  a  three-fold  aense— our  experiences  of  a  rhythmi- 
cally-moving mass,  whcnoo  the  conception  of  it  is  derived, 
are  state*  of  mind,  having  objective  couiit«rparte  that  aro  un- 
known ;  the  derived  conception  of  a  rhythmically-moving 
moli'Cale,  is  formed  of  states  of  mind  that  hare  no  directly- 
pre«cDt«d  objective  counterparts  at  all ;  and  when  we  try  to 
think  of  the  rhythmieally-moring  molecule  aa  we  suppose  it 
to  exist,  we  do  so  by  imagining  that  we  have  re-repreoented 
these  representative  states,  on  an  infiiiitoly-reduccd  scale. 
So  tlut  the  unit  ont  of  which  we  build  our  interpretation  of 
material  phenomena,  is  triply  ideal. 

On  the  other  band,  wliat  are  we  to  think  of  this  ideal 
□nit,  considered  as  a  portion  of  Mind  T  It  arises,  as  we 
havo  seen,  by  synthesis  of  many  fechngs,  real  and  ideal, 
and  of  the  many  changes  among  (hem.  ^Vhat  aro  feehngs  F 
What  is  changed  1    And  wliat>  cluuige«  it  T     If  to  avoid 
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obvioos  implications  of  %  nateriKlity,  iro  oull  adi 
eleanent  of  tfai.t  idtsA  unit,  li  state  of  ooasounuaeas, 
vro  only  got  into  other  aimiUr  implk&tiona.  Tho  ooa- 
ception  of  a  state  of  conaciotuness  implies  tlio  cud- 
oeptioa  of  an  existonoo  vrhidi  has  tho  state.  Wlica 
on  doconipasiDg  certain  of  onr  feelings  wo  find  tiaem 
formed  of  minute  shocks,  snccceding  one  another  with 
ilifTorent  rapidiitca  and  in  difforont  comlnBatioiu ;  and 
when  ve  conclado  that  all  oar  feelings  aro  probably  fwmod 
of  stich  nnits  of  ooiiflciouiinesa  Tarionsly  combined,  wo  ara 
still  obliged  to  conceive  this  unit  of  oooscioasnen  aa  a 
change  wrought  by  somo  foroo  in  something.  No  cETort  of 
imagination  enables  oa  to  tMnk  of  a  sltock,  however  minute, 
except  as  andergoae  by  an  eotity.  Wo  are  compelled, 
therefore,  to  postolato  a  aubstanco  of  Uiod  that  is 
aScctod,  bcforo  wo  can  think  of  its  affeotioms.  Bat  wv 
cnn  form  no  notion  of  a  substance  of  Uind  absolatt^y 
dirested  of  attributes  ootmoted  by  the  word  aabstauoe; 
and  all  such  attributes  are  abstiasted  from  our  experiences 
of  material  phcuomeoa.  Expel  from  the  conception  of 
Mind  every  one  of  those  attribute*  by  which  we  distinguish 
an  external  something  from  an  oxtomal  nothing,  and  tbo 
concoption  of  Miud  becomes  notliing.  If  to  taeajn  tins 
(lifEcally  we  repudiate  the  expression  "  state  of  ooo' 
sciooaoess,"  and  coll  each  ondocompoetblo  feeling  "  a  coa- 
scioosnoss,"  wo  merely  get  oat  of  one  difficnUyinto  nnotlu.T. 
A  coosoioosaeBS,  if  not  the  state  of  a  thing  is  itaelf  a  tlung. 
And  AS  many  diCTeront  conscioiunesses  as  there  are,  ao  many 
difTiTent  things  there  arc.  How  shall  wc  think  of  these  bo 
many  independent  things,  having  their  diScrential  chanc- 
tera,  whou  we  havo  excluded  all  conceptions  derived  from 
external  phonoincna F  Wo  can  think  of  entities  thai  differ 
from  one  another  and  from  nonentity,  only  by  bn'nging 
into  our  thoughts  the  remciub ranees  of  entities  which  wa 
diatiiiguiifht^d  mt  objiictivc  and  material.  Agsin,  how  are 
we    to    conceive    these  consotonsnessea  as    either  being 
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tmo  into  wiothor  or  as  being  replaced  one  by 
another  T  We  cannot  do  this  withoat  conceiving  of  caiiso; 
and  we  know  nothing  of  cause  save  u  raauifeatcd  id 
cxi.itoncos  wo  class  as  material— either  oar  own  bodies  or 
aurrounding  things. 

Soe  then  oar  predicament.  We  can  think  of  Matter  only 
in  torms  of  Mind.  Wo  can  tliink  of  Mind  only  in  terms  of 
Uatter.  Whoa  we  have  pushed  our  ezploratioiu  of  the 
first  to  the  uttermost  limit,  wo  arc  rvforred  to  tlio  second 
for  a  final  onawor ;  and  whi>n  wo  have  got  ttio  final  answer 
of  the  second  we  are  referred  back  to  the  &ntt  fur  un  intor- 
pretatioD  of  it.  Wo  find  the  Taioe  of  e  in  terms  of  y  ; 
then  vro  find  tho  ralue  of  y  in  torms  of  x;  and  so  on  wo 
may  continue  for  ever  without  coming  nearor  to  a  solution. 
The  antithesis  of  subject  and  object',  novcr*  to  be  trans- 
cended while  consciousness  lasts,  rendcrn  impoiwiblo  all 
knowledge  of  that  Ultimate  Kcality  in  which  subject  and 
obji.!ct  are  united. 

^  273.  And  this  brings  us  to  tbe  tme  conclasioa  implied 
throughout  the  foregoing  pngca — i}w  conclunion  tliat  it  ia 
one  and  the  same  Ultimate  Iteality  which  ia  inaiiift»ted  to 
us  subjectively  and  objcctiroly.  For  wfailo  tho  nature  of 
that  which  itt  manifested  under  either  form  proves  to  bo 
inscrutable,  tho  order  of  its  manifestations  tbrongbont  all 
mentnl  phenomena  proves  to  bo  tho  sumo  as  the  order  of  itA 
niunifuatatiun.t  throughout  all  material  phonontona. 

Tho  Xjsw  of  Evolution  holds  of  the  inner  world  as  it  does 
of  the  outer  world.  On  tracing  up  from  its  low  and  vagtio 
beginotngs  the  intelligence  which  becomes  so  inarvcUonx 
in  the  bigfaost  beings,  wo  find  that  under  whatever  aspect 
contcmpluted,  it  prosonta  a  progrvssivD  transformation  of 
like  natnre  with  the  progreasivo  traiufonnation  wo  trace  in 
tho  Universe  as  a  whole,  no  leas  than  tn  each  of  its  parts. 
If  we  study  the  dove Itipm cut  of  tho  nervous  systom,  wo  sco  it 
advancing  in  integration,  in  complexity,  in  defiuiteneas.    If 
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we  ttirii  to  its  fnnctirins,  we  find  these  similarly  show  an  ever- 
increasiag  inter-dopen donee,  an  augment&tioti  in  oamber  uid 
hekTOgeneity,  and  a  greater  precision.  If  we  examine  tha 
relations  of  these  functions  to  tha  actions  going  on  in  tlie 
world  BTonnd,  we  see  that  the  correspondence  between 
them  progresses  in  range  and  amount,  bocomes  continually 
more  complex  and  more  special,  and  adrancDs  throagh 
difierentiationa   and    integral!  like    those  eyerywhere 

going  on.     And  when  we  oba 
conacionsnesg,  we  discover  tl 
simple,  vagne,  and  incoherei 
rona  in  their  kinds,  are  unit 
larger,  more  m ul ti tad i nous,  i 
tnally  assume  those    finisbea 
genemlizatious,  where  definiteij      inntititive  elements  arts 
co-ordinated  in  definitely-qnaotitatire  reUtions, 

Such  are  the  results  of  a  synthesis  which  we  fdiall  pre- 
sently find  verified  by  analysis.  These  are  the  conclosiona 
to  which  Objective  Psychology  has  brought  us ;  and  these 
are  the  conclasions  to  which  we  shall  find  ourselves  led  by 
tliat  Subjective  Psychology  to  which  we  now  pass. 


the  correlative  states  of 
ttese,  too,  beginning  as 
ome  increasingly-nume- 
o  aggregates  which  ate 
ro  multiform,  and  cven- 
tes  we  see  in   scientific 
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OK  THE  ACTIONS  OF  ANjESTHETICS  AND  KABCOTICa 


Wkilk  omitting  thom  from  the  text,  1  cnnnot  rsrrtiin  from  liere 
*pmn<lmg  rcrtniii  conclusion';  nujif^Tting  tiic  iictJoru  of  Amrstlicticj 
ad  Kuri'otics,  to  irliidi  I  liiivi'  hceti  li'il  n*)iilv  wtM^king  un  rxplnoiitioD 
of  tite  anomalies  referred  to. 

It  Ls  commoDly  sDp}>oeed  that  theae  ngento  Lare  special  rcialions 
to  nerroas  tissue,  rather  than  to  other  ti«Des ;  and,  bbcuii.tn  of  the 
di[Ter«Dt  effcctJt  thojr  work,  it  is  oven  Buninod  that  some  of  tht>in 
have  olectiFo  nSlnitipfi  for  the  mnttcr  f^ompoiinir  certain  Dervoiia 
eentrw  nttbrr  tlinn  for  tliiit  comjiosing  iitlicrK,  'I'liis  ln«t  supposi- 
tion, tnailc  without  otiicr  wiirnint  thim  that  it  renders  certain  of  tho 
Inclii  intelligililf-,  must  be  cnrrieil  iiim-h  Further  to  neuount  for  nil  the 
fiict.-!.  As  the  mum:  onu'Sthnlic  does  not  ni^l  in  lh«  nume  way  on  all 
pemoim,  but  liore  nftecta  one  centre  more  and  here  another,  it  mnut 
be  assumed  that  the  chcuiical  compositions  of  these  centres  are  in 
sach  cases  Interchanged — nny,  as  one  drunken  man  becomes  morose 
while  another  becomes  affectionate,  it  must  be  Rupjxii-ed  that  different 
parts  of  tho  ccrcbml  hemisphere))  hafe  In  such  cases  interchanged 
llieir  chcminil  eom[>ositions.  Nor  is  even  this  the  extreme  of  the 
diSi<;n1lf.  For  finirc  in  llic  same  indlTidiial,  tho  same  qnantlty  of 
tlie  Kanit;  anipsttintic  will  produce  quit*  different  eUccta  in  different 
state.t  of  till!  circulation  ;  the  hypolbesis  rcfjuircs  n»  to  suppose  thiit 
these  contrasts  of  ehemii'nl  coniposition  aniong  the  nervutis  cuntrw 
interchange  from  hour  to  hour. 

If  inst<,-ud  of  u  grntuitous  assnmption  that  loaves  many  of  the  effects 
iinncconntfid  for,  wc  mnkc  an  {LSsnmption  that  i«  not  gratuitous  and 
renders  the  fncta,  geriurul  niid  spccijil,  tDlelligible,  there  cnnnot  be  a 
dwulit  which  of  the  two  Lt  |ircfcniUle.  Setting  <iut,  then,  with  the 
generalization  that  these  various  EiabatAnceit  that  aQ«ct  the  tierrona 
Bystem — the  vegcto-alkalies,  the  alcohols  and  eth«nt,  nitrons  oxide, 
ammonia,  arsenic,  the  mineral  acids,  lic.—*Te  Rulistaiices  that  pro- 
dnee  changes  In  albuminous  matters,  let  na  consider  how  their 
respective  effect*  will  be  modified  bj  the  various  couditionH  under 
which  ibty  set.  Agoiit«  having  powerful  affinities  for  com]ii>tieiits  of 
the  tseiM*  and  fluids,  given  in  small  quantities  to  avoid  destruction 
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of  th^  mcmbraacs,  eso  scarc«)j  reach  Um  oerroos  tjttoni  fa 
bincd  sUUa ;  ojul  naj  b«  expected  to  work  tlieir  rr^imtive  cffectt 
through  tho  iDttnimentatitiee  of  tbe  coaponitds  Ui«j  liare  fontcd. 
The  most  coiipptcuons  eflwrla  will  be  wron^fht  bj  Uiooe  ■ccaU 
which,  whik-  they  can  prodoce  molecalar  chaog^s  In  altMUUBOM 
sabstAn'-e-H,  have  not  such  powerfsl  affiuklM  for  tbeai,  or  for  tfacir 
etcinr(it!t.  ad  to  bo  arnvted  on  thwr  way  to  tbo  n«rroiu  ejttm.  Ttn 
ftnni.ilbeljcs  and  nnrcotics  niaj  fairly  be  rc^rdod  si  fnlfilling  Ikit 
reqatroDipnt  So  raiiuh  bein;;  prcui^  let  us  uk  whrnt  will  be  the  in 
flnences  oE  i>nfr)i  «nb.ilaii(-es  carrleii  ladbcfimiaateljr  through  tbe  bod; 
and  nctitig  iiiUi:<criiuiiiat«Iy  on  tbe  tusnes.  It  »  blood-L-or(iat«cle,  or 
n  bile-trell^  or  a.  purtlclo  of  mucoos  membrane,  Is  affected  bj  elhei 
or  by  opium,  und  chaaged  Liomerinlly  or  otherwise,  the  Implied 
nioleuulur  disturbance  works  Lttle  or  no  effect  on  tho  body  M  larK^ 
in  the  absoDco  of  n  channel  throof  h  vrfaich  the  distnriniKe  caa  be 
condncted.  Ifut  if  tbe  d.licr  or  o]Htnn  affecte  a  moleenle 
of  a  ncrve-ci>riiTijcb,  the  liue  of  utomerically-dianfii^  moiecBlef 
GOnoecled  with  the  nerve-corpusele,  conreyH  the  diftivbsDce  to  mao 
remote  place ;  whence,  by  diffusion  and  re^lifftuion,  it  la  tmnitA 
Ihroii^b  the  nerrons  gyotem  as  a  whole.  Tliat  U  lo  amy,  we  need 
nut  »upi>uae  the  an«Kthctic  or  narcotic  to  tiare  mora  affiniiy  tor 
t^  I)rot«i[i-eul>staDcc  of  nerve-corpuscle  tt  nerre-fibre,  UuA  for  tbe 
Other  forma  of  protcin-^abstonco  it  ooraes  In  ccBtaet  with ;  bnt  its 
effect  is  compr^licnsible  as  malting  from  the  strvetttral  relations  of 
ncrTc-corpii'iclc  and  ncrve-fibrc 

Curryitif;  with  aa  tlits  conceptioD,  and  not  atsamin^  thnt  the 
niiaisUictie  or  narcotic  has  any  elccti re  affinity  for  the  maltar  of  one 
niirvc-eorpuaele  rather  than  for  thsl  of  nnothcr.  or  lor  nervo- 
corpusule  rather  tluui  for  nerre-fibre,  let  us  consider  what  further 
differences  in  ita  actions  will  be  entailed  by  further  differenced  in  the 
conditions  of  tlie  pnrU.  We  bare  experimeDtal  proof  tliat  an  a^ent 
whirb  nrrrnt:!  tho  fanction  of  nerre,  serrea  at  the  numeiit  of  Ju 
action  to  exciU)  ncrrc.  If  ourrv  is  cnt  In  two,  or  constricted  by  » 
ligutnrc-,  or  sifiLrcd,  or  toncheil  by  n  powerfn]  acid,  it  Is,  Id  the  aet 
i>t  iicing  incupncitaled,  made  to  conrey  a  strong  discfcarga^  We 
hare  reoson  to  expect,  then,  tliut  whaterer  agent  lo  acta  on  nerro- 
snbMaBce  aa  to  disable  ft,  will,  in  working  the  ha|died  molecalar 
change^  canse  a  molecular  diaturiMuoe  constituting  oxdteaeoL  To 
anderrtoad  fatly,  however,  why  stimubtion  preocdea  narcosis,  w« 
nnrt  obetrra  tho  different  relations  of  nerve-eofniMlea  and  nenre- 
libm  to  tbe  blood. 

Aa  pointed  oat  when  IrrAling  of  the  nerrons  syttent,  Its  wacJeqlar 
tiasu  la  far  more  rascular  tliao  Its  flbrona  tlarae;  and  tarthar, 
while  the  matter  of  nerra-Teiiclos  is  so  arranged  as  to  offer  tlM  kaut 
po«riUe  obstacle  to  the  reception  of  fluid  Uxm  tbe  adjacent 
capilluries,  tbe  matter  of  ncrvc-fibree  is  sUelded  by  a  meduOory 


abeath.  Keni^B,  niten  any  a^mit  nimble  of  M  dut^li)^  thn  moltt- 
cular  ftatc  of  [icrve<inatler  ax  to  arrest  ilx  (anetlOD,  M  niirriud  iutu 
the  blood,  it  first  acta  on  the  Derve-corjiu^clo.'!.  Etuih  diaii^u  pmiluccil 
ill  one  of  thi^s  (be  it  the  decampositiou  of  a  molecale  or,  a^  is  more 
prolmlilc,  tilt  isomeric  transfonnnlion  of  a  luolccale)  implies  a  diseii- 
giigniiii-iit  of  molofiilar  motion,  that  is  Irotnriiintcly  projingated  along 
tlid  C(>ii(iect«(I  nerve- Gbrcx,  ami  excitKn  tlio  partt  to  which  tbojr  rnn. 
Every  nerve-coriiiiacle  bdn;;  tbus  ijuiekly  acibd  upon,  nnrl  cniittiit^ 
successiTe  discharges  aa  the  sacoeasive  moloealar  Inm.itorumtions  ar« 
wrongbt  in  it.  there  results  a  general  exaltation  ol  atate  ;  oit  sbuwii 
physically  in  the  inrigoratod  poise  and  contractions  of  tbe  moscIeK, 
and  as  •bown  psychically  in  tbc  rush  of  vivid  ideas  and  intensified 
feelingck  Hat  what  is  taking  pinco  with  the  rest  of  the  nerroua 
Kyfilcin  I  While  wrae  tnolcciilci  of  nicohol  or  other  or  chloroform, 
ttt  tbe  caso  may  be,  hare  thns  quickly  passed  from  the  closely- 
aitjiiccnt  capillaries  Into  tbe  almost  naked  matter  of  tlio  nervc- 
uorpu«c1cM,  other  sneb  moleculex  are  otsewbere  on  tbeir  way  through 
the  outer  coata  of  the  nerve-tubes  and  the  medullary  sbfiiilb.<  within 
these  ;  and  they  presently  reach  the  bundles  of  Bbrillfe  formiii;;  the 
axis- cylinder?.  It  mny  be  concluded  that  the  isomeric  changes 
tliey  immediately  begin  to  produce  in  these,  at  tiwt  ndd  to  tbo 
general  excitement.  Though  each  molecule  irlningcii  i!<  tlierrafter 
incnpitcitnitcd  for  taking  part  in  tbe  transfer  of  a  nvrve-wave ;  yet 
iu  the  act  of  being  cliangeti,  it  l>eoomes  itself  the  initiator  of  a 
nerve-ware.  Be  thb  as  it  may,  however,  we  must  infer  that  as  the 
I  ftiUBsthetic  invades  a  uerve-hlire  more  and  more,  a  greater  and 
I'ttrflater  unniber  of  its  molecnics  are  rendered  noable  to  transfer  a 
Imve  of  the  peculiar  isomeric  change  which  constitnt^'S  a  aervoiu 
discbarge;  and,  oventnnlly,  the  fibre  boconien  impermeable. 

Observe,  now,  the  several  implicnlions.  We  luvvolir«tan  explana- 
tion of  the  fact  tliat,  other  things  being  eqnal,  tbe  loiigtr  iicrve- 
fibres  become  impermeable  soonor  than  tlic  shorter.  Aiuiicning,  a* 
ire  rany  fairly  do,  tiiat  all  the  nerves  conveying  sonKations  of  tout-li 
ore  equally  permeable,  it  will  naturally  bap|>eii  that  at  iLo  expira- 
tion of  a  given  Interval,  tbe  probability  tiiat  »  nerv«-fibre  has  been 
at  some  part  of  its  course  invaded  by  the  anffistbetic,  will  bo  greater 
if  the  librn  is  long  than  if  it  is  ebort.  Uence  the  fact  that  nno^a- 
Ihesia  ocuuna  rin<t  in  Uie  hinder  cxtremhiM  ;  and  that  parts  of  the 
Hurfnce  nearer  to  tlie  nervous  centres  lose  tbolr  sensibility  later.* 

We  are  enabled  also  to  account  for  iboso  dirotsitiea  of  rvsntta 
produced  by  diflerent  doiWH  an<l  by  the  sumu  dose  under  dilTereot 
conditions.  Reaching  euAiiy  tbe  vbcieular  elenionts  of  the  iicrvoiii< 
eysUm,  and   with  more  djl&cnlly  tbe  fibrous  elements,  n  siniUl 

*  It  in  truo  timl,  &i:cer>llnf{  to  Dr.  Aantii,  iogt  und  rata  cximimtntnil  ii|>aii, 
Mrly  lose  Mnnlioa  in  tlio  muule ;  but  here  lliv  DiitiiTil  naBathnia  dun  In  Ilia 
eukluiUM  caiuod  by  cooitaat  oVKpoiatioii,  aids  tLa  arlificial  onutluiia. 
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qaantitj  ol  one  ot  ttio«e  Kabatanen  introdnoed  into  tbe  blood,  wiB 
ban  a  stunnlatiiiK  effect  ItUlc  i(  at  all  ((Dalified  by  tbe  arastbetie 
«ir«cL     Obriooelr,  too,  the  eonflwt  betncea  these  c^poslta  MtioM 

tbe  OM  taDding  to  inereass  tfae  ceauu  oC  oenroos  Inkl  and  the 

other  landiiig  to  Uoek  up  tiie  caamwb  for  ite  discbai^e— will, 
other  things  equli  end  ia  prvdonuiiBiice  vf  the  one  or  th«  otfan 
aeeor^Bg  to  tm  atate  ol  the  ctrcalatkio,  gcn*rol  or  local  II 
blood  is  n{Mlj  propelled,  so  aa  to  brb;;  to  tbe  aerrom  centns 
abtouUnl  supply  not  onlj  of  the  exciting  agent  bnt  of  the  mi 
which  farther  waste  and  rrpair,  llie  iocreued  amount  ol  m 
field  Keaeratfd,  may  mon;  thaia  compeuate  tor  decreoM  n 
facility  of  iu  tmntiltT  aloog  the  nervee  t  and  this  my  espedolly  br 
expected  to  faappco  where,  in  addition  to  an  active  general  drvala* 
tiM,  the  cirealatMUi  ihraagh  the  brain  as  a  whole,  or  throaph  kkm 
of  Ks  plcxewes,  b  niueh  eialt»d.  On  tbe  other  hnsd.  as  the  aiM>- 
thetfo,  oucc  diffiii«d  Ihrongh  the  EystAia,  will  inradc  tJ>e  nerre-flbm 
1q  mocb  the  same  way  whether  tbo  blood  raoru  riowly  gr  qiUddy, 
there  niU,  when  it  rngves  ilowly,  rtsoh  m  Impedinieat  to  nervou* 
diecharge  without  any  augmented  prasere  of  nenous  flnid,  and 
bntce  the  sedniro  inQaoncc  will  prmloaiinotc.  The  cuotrasta  be- 
tween dQIereat  ponoin.  and  different  HUttci  ot  the  same  persoa,  ai 
nJTectvd  by  theM  ageats,  dnu  become  inii'Pi)cibl& 

"  flat  how  are  we  lo  explain  ihu  unlike  effecu  produced  on  tbe 
ncrroutt  »r«t«n)  by  aalike  agents  1  Shonld  not  ail  aaatstbetioi  and 
uarootica  Bare  the  aamaeffeetel"  1  reply  in  tlw  fint  place,  thil 
tnudi  aa  Iheaa  rarlous  ageota^  swallowed  or  Inhaled  or  bjeci 
differ  in  their  inlior  tenttil^  Ihc^  da  agree  la  their  major  lesal 
beiuf;  exoltants  or  aedatires  according  to  drcoDBBtauceat  and 
bnliituully  producing  exsttntlon  of  functioci  before  depreestoa 
function,  nben  the  d(»c  is  tulKcieut  to  prodooe  depreadoo.  la 
«cc-on(l  pincu,  1  reply  tliat  while  tliero  an  donbtleas  niMiy  owrft 
KpuciiU  cuuKci  of  ditr<!miccs  in  tlicir  nctioas,  there  is  one  compieiH 
4Hia  geiierul  caant — their  gnutdr  or  ktis  molecular  mobility,  and  i:titi' 
sequent  greater  or  leij  dilluiibElity  throogb  the  tinraoa.  From  this 
Hr!««»  the  generic  cootmat  between  tlie  auliou  <4  nmu^hntka  and 
narcotics.  Aa  compared  with  the  ?egeto-alkaBw,  &c^  the 
alcohols,  etbaia,  &c^  are  eubstaaoea  ol  aaoch  lower  molecnlar  com- 
plexity, wliicli  show  by  tbeir  reatSneas  to  assnaie  the  gaseoBs  form 
Iww  macb  more  diffn^ibk  tbey  are.  Bearing  iu  mlbd  the  rteearchea 
of  Prol.  Graham,  we  may  liurly  infer  that  uoleculea  of  nitrwu 
oxide,  or  ether,  or  chloroform,  pnas  through  tbe  waU)  of  the  Uood- 
Teeaeb  end  the  protectire  coala  of  the  Dcrre-ibna,  mncfa  more 
mpidly  than  do  molecoka  of  norpUa,  or  of  that  conipoaeBt  to 
which  banish  owte  its  power.  And  if  m,  it  mud  Rataral^  happen 
thai  while  the  atlmnlant  effects  of  the  nnaxithotif'j  will  hi  nrf 
quickly  diown  and  soon  fi^lowcd   by  the  pomlyzing  elTectii,  the 
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Rtimuknt  ctTccts  of  Uie  Mucotlca^  less  qaickl^'  shown,  vill  bo  \eaa 
quickly  followed  by  the  panlfslDE  effpcU.  It  may  be  sHspoctod, 
ton,  that  luitniijc  t!ie  antesthetirs  tbemnclrtts  and  among  Ihu  nor- 
potii's  tli(>iii9Mlves,  many  such  aiilikoncNscN  of  nctioa  tniiiit  result 
from  uiilikBiiesses  of  diifu-iibility.  IiidtM^d,  unspiaion  risw  nlmoiit  to 
certainty  on  remembering  how  tlii!  niOHl  ditTuKililu  aiiscMthclic't  not 
only  rapidly  act  bnt  rupidly  cease  to  act,  la  cousequtnL-e  o(  thuir 
upecdy  elimimition  (roin  the  gystem, 

It  in  quilu  possible,  theo,  tliat  the  varioa^  otTcrts  worVed  by  tliwe 
various  agents,  all  result  from  f:pccialitie»  of  cu-opiinitinn  amon^'  the 
many  factors.  Let  rao  briefly  mumcrnUi  tli(;:<c  tm"lors:-^I.  The 
placQ  at  which  tho  ngcnt  i»  iiUjiorbcii,  mid  the  conseqiit-nt  ability  of 
the  agent  to  net  on  stnnK  pitrtx  of  tho  nt^rvoiu  Nyntein  sooner  than  on 
uUierx.  2.  'I'lio  mpidity  of  ubKorption  ;  whieh,  if  K''>'ut,  will  make 
posiiibli!  u  uiurked  local  effect  l>»rur«  a  laarkcd  k(u>ci'<<1  effect.  S.  Tho 
i[ua»ttty  absorbed,  as  sufficient  to  act  on  nerve- venicle  without 
appreciably  affecliug  nerre-fibre,  or  as  safficleut  to  ai>pret:iiibly 
affect  both.  4.  Tbe  roliitive  molet'iilor  mobility  of  the  agent. 
5.  Ib(  clicmicul  reiiitioni  to  the  blood,  (a)  us  alTocting  its  power 
of  carrying  giutcti,  (h)  aa  uSectiiig  ita  viirioiu  components  in  such 
ways  as  to  aid  or  hinder  waste  or  uulritiou.  6.  IIh  chemical 
relalioiui  to  the  substances  passed  through  (more  especially  to  the 
medullary  snbstance  covering  norvc-fibre)  which  Trill  aid  or  hinder 
its  paralyzing  effect.  7.  Tho  general  state  of  the  cireulution. 
8.  Tlie  state  of  the  circiiUtion  in  each  nervous  centre,  as  ordinary 
or  a.s  excited  by  fanctiun.  9.  Tlio  characters  of  the  nerve-Gbros 
acted  upon,  n.i  ilifTuring  (a)  in  length,  (ft)  in  ability  to  convey 
dl'M-lnirgcd  with  facility,  (c)  in  amount  of  protective  covering.  {J) 
in  proximity  to  many  or  few  capillaries.  Here,  tlicn,  are  a  doxea 
(acton,  the  co-operation  of  whlcii  will  not  bo  the  same  in  any  two 
camsi  and  unlike  prunary  combiuation.i  of  thtnn  may  cause  end- 
Icsely-varied  secondary  coenbinatious — a«  whi;:i,  for  example,  the 
vaso-motor  nerves  of  one  centre  are  acted  on  sooner  than  on  tlio«o 
of  nnotlier,  thus  complicating  the  effects  by  altering  llio  n^lutive 
soppliea  of  blood  to  tlie.ie  centres.  It  is  not  necessary,  then,  lo 
assign  elective  affinitiet^  for  speciul  ceatrox  as  tho  only  poesibls 
cniisos  of  the  special  effects.  This  hypotheai«  ahould,  I  think,  be 
resorted  to  only  when  other  modes  of  inlerpretatioa  oni  proved 
iuaileqaat«. 
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